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/ How Good Is Our 
Anti-Sub Defense? 


. 
DAD--WE NEED A 
MONTAMOWER TOO" 3) 


MontaMower is a new, efficient kind of lawn 

mower that literally “sells itself.” 

‘This live, 8% Ib. precision machine first gathers 

then smoothly and easily cuts a full 16” swath 

through grass, dandelions, spike grass and tall 

lawn weeds (including those that ordinarily pop 

back up to cause you extra work). 
AND EVEN MORE IMPORTANT . . . 
MontaMower does what no conventional 
mower can do! It cuts right up to walls, 
fences, trees, under foliage, around close 
quarter borders — it practically eliminates 
hand trimming! 

MontaMower is sturdy, yet so light that even 


Monts Mower ES 


MOWS and TRIMS LAWNS {| MovyraMowen Dr 
in ONE EASY OPERATION 


NO MORE LABOR. 
NEIGHBOR” (= 


ON YOUR OWN LAWN 
... on approval! 


women and children can operate it easily and 
efficiently, Improved metal handle has special 
device to adjust cutting height, Self sharpening, 
toolsteel cutting discs. 


Unsolicited testimonials from thousands upon 
thousands of satisfied owners everywhere have 
convinced us that, in your own hands — on your 
own lawn, under most conditions, the Monta- 
Mower will Pore itself far superior to any other 
type of hand operated mower. 

‘This is why we can sell you this fine low priced 
mower with a “Written Guarantee" —on a most 
liberal “Try on your own lawn . . . on approval” 
basis. Write today for full details on this amazing 
offer. 
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PASTE THIS 
COUPON 
‘ON A PENNY ——— 
POSTCARD~ 
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CITY. ZONE 


YYOU don’t have to pay a small for- 
tune or buy a large farm to make 
Your, dream of a practical country 

rome come true. Au you need ts a 
Uttle land! ‘The’ ““Have-More™ Plan 
shows you how to transform as littl 
‘as one acre into the best and happiest 
living ‘any family could want. And 
you can make that acre pay for itseif! 


Modern Inventions Make It Possible! 
You'll be amazed what you can do 
today on a little land—even in your 
spare time! You can have a bearin 
orchard with @ fruit crop in Just 1! 
ou can raise a year's sup- 
ply of tender chickens in 9 weeks—in 
@ 3x4 foot space. You can even raise 
4 pig without buying feed. You can 
‘own ‘a small greenhouse—one. that 
anybody can “afford—that waters 
plants and controls heat automati- 
cally, 


Newest Procedures for 1950 Planners 


Ed and Carolyn Robinson ‘have 
spent six years gathering the newest 
and beat fenowledge for you. experi- 

enting at their own little place, 
“trading” methods and ideas’ with 
experts and amateurs. all over the 
world. (Perhaps you've seen. the 
stories about their 2-acre “'minia- 
ture" farm in the Saturday Evening 
Post, Reader's Digest, Better Homes 
‘and Gardena, etc.) Now let thelr fa 
mous “‘Have-More" Plan show you 
how to HAVE MORE in every way 
on YOUR place! 


AND MORE—Y! 


‘Yout 


Setentifte Layouts for 


quick Freezing |» Easy! 
Raising Rabbits 
Bees for Susst 


VICE 
HIS EXPERT AD 
a TS oe FOR ONLY 


rapes 
Berries and 
ones Can't Bos 

ir Miniature Dalry 
Keep Pixs On Concrete 


fans For An Idea! 
Piarenall Bara 


Dwarf Fruit Trees 


ait Acreaie Geese, Turkess. DOCKS YOUR NAME, 
caping Your Pisce 
Landscaping Your Piss ADDRESS. 
A Better oe avork ; Zone 
eae Ham, Bacon, Pork— cITY. 


2 Few Cents 
Grow Your Own Fish! 


Everything You'll Ever Need to Know 
About Successful Country Li 
If you have a garden, farm, or 

country home, 


want copy” ofthis ‘wonder 
Book Reade 


can really begin to live, The 
Robinsons did. So can you 
The “Have-More™ Plan 
tells you just how—step~ 
by-step! 


More" Plan 
will show you Just hor 
to pick the right place, 
how ‘to lay “out” your 
frounds and ai 

house. how to ralse much 
of your food, how to stretch 
‘our retirement income. into 

he best and happiest life anyone 
could want! 


There’ 


Same Plan You've Read 


So Much About in: 
Don't hesitate. Make the most of that ’ *, 


Lot to Gain—Act NOW! 


country place you now have—or.ex- 
ect to have. The ““Have-More™ Plan 
will save you endless trouble and ex- 
pense. solve a thousand. problems 
and answer countless important 
questions for you. It costs only. $2 
<BUT FIRST WE WANT YOU TO 
EXAMINE IT FREE, You get com- 
plete satisfaction or DOUBLE your 
money back! Mail coupon NOW. 

Country Bookstore, P. 


$2.00! 


1 SEND NO MONEY (Unies You Prefer To) 


eit Ths Coupon nom 
‘e'THE COUNTRY BOOKSTORE, P 0. Bax 2003, Harte, Conn. 
Send me the “Have-More™ Plan, If T keep 
ix OTH Send two dollars “plus 2 Cent tot 
Pastage. packing, handling. If it doesn 
lease the. Til send it back, Gwe you nothing, 


(if any)___ STATE. H 
If you send $2 now, that will save us record © 
keeping and save YOU the 20 cent shipping © 
charge. We'll give you DOUBLE your money © 
back if you return the plan in i0 days! That's ¥ 
f ' 
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Hallstrom, Frances Cooper (Production ). 
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fgllights FOR MARCH, 1950 . 


How Good Is Our Sub Defense ?....100 


Can the dangerous new subs outfox our Navy's de~ 
fenses? New devices and tactiex may counter them. 


Tiniest Glider Hits 250 M.P.H.....112 
“Unstable Mabel,” patterned after the record-break~ 
ing X-1 rocket plane, gives air-show crowds a thrill, 

“Overhand Joe” Trains Batters....118 


‘mechanical pitehers throw 12 strikes a minute 
+ hig-leasue baseball players batting practice. 


Uranium |» Sale... so A 24 


The stuf) that puts the A in A-bombs ix now on sale, 
long 11K olner tate Mi Ha yi tal new user. 


Dr. G’s Motorized Tool Kit... 
‘The urge to “invent something” resulted in a power 
tool that will do nearly everything—and then some. 


Gus and the Popping Filler Cap....178 
The parson wasn't polite, but he did bring a lot of 
exestement to the Model Garage—plux Jerry's stripes, 


Make Your Own Geiger Counter..200 
‘New AEC circuits let you build your own sensitive 
G-M counter-for experiments or for prospecting. 

Make Your Yard a Playground....205 
With summer coming, it's time to make play 
equipment, Here's everything from slides to swings, 

16-Inch Tube Converts Small TV..229 


Souping up your 10-inch receiver to take a 16-inch 
tube isn’t really tough at all, Here's how to do it. 


Science & Industry 


Health Clinic Takes to Road... LOB 
Rescue Radio Fits Pocket.......... 
Ram Jets “Fly” in Tanl 
Rectangular TV Tube Cuts Cost. 
U.S. to Europe with 50 Tons... 
Nash Shows Its “Maybe” $1,000 Car....130 
Growing Radioactive Food. 
New Army Tractors Steer Like Planes. 
Robot Processes Color Film..... 
Long Arm Unloads Boxcars.. 


Godfrey Hammond, runtisuen « Stephen P. Glennon, ADVENTISING pinecTox ° Edward Roeder, Jr., ADVERTISING MCN. 
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tie symbol 
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PS, Mar. “49, p, 294). This symbol is used only as a 
service to readers and Popular Science Monthly assumes 
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are you 


SUFFERING 


from 


HIDDEN 
TALENTS? 


MANAGER 


ie 


Do other people's successes make you feel unimpor- 
tant? It may be that you've never given yourself a 
chance. Almost everyone has hidden talents which, 
when fully developed, open up new and challengin; 
opportunities. 7 

Helping men and women bring out the best that’s 
in them has been the job of I.C.S. for more than 58 
years. In every field of industry, you'll find leaders 
whose skills were developed through study with I.C.8. 

‘They are the ones who sensed a latent ability within 
themselves—and who proceeded to do something 
about it. While others (equally gifted, perhaps) plodded 
along in routine jobs, they mastered I.C.S. courses 
«+» Qualified themselves for rich rewards, 

‘You can develop your hidden talents the same way 
they did. Start today and be ready for tomorrow's 
opportunities. Here's the coupon to mail: 


} APPROVED 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
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NOW! tis 
FULL WEIGHT Blade 


in Handy Dispenser 


at this 
amazing 
low 
price! 


BLADES IN 


wet OBE 


neouiar Pack 3 for 10¢ 


Try this sturdy, full-weight Blue Star 
on those tough, hard-to-shave spots. If 
any blue steel blade, at any price, gives 
you better shaves than Blue Star, we'll 
give you double your money back. 


Blue A STAR: 


SINGLE EDGE DOUBLE EDGE 


DUCTS 


AMERICAN SAFETY RAZOR CORP. BROOKLYN 1. N.Y. 


A POPULAR SCIENCE 


Kaiser-Frazer Adds Crash Pads... 
Wigwag Signals Direct Movie Scene: 


750 Million Lumps of Sugar Every Day 
Trash Won't Clog New Pum 


How to Know Your Guided Mi: 
Dual Turbine Produces 5,500 H, 
Machines Lay Biggest Gas Pipe. 


Mechanics & Handicralt 
Car Gives Photographer High Eye 


Use Your Old ee 
Flower Bed with Ts 

Cozy Corner Costs Only $17. 
Timesaving Tools for_ Woodworkers 
Inside Mike Converts to Height Gauge. 
Midget Hot Rod Hits 40 M.P.H. 
How to Build a Baby's Service Station 
Letters Pop Out of Hot Plastic. 
Service Table Folds Away. 


Add Power to Your Sailboat 


Departments 
Letters... 
Voice of 
New Ideas from the Inventor 


Aids to Modern Livin; 172 
Keeping the Home Shipshape. 175 
Hints from the Model G: 183 


Craftsmen at_Work.. 


Perky’s” Pal 


“Penxy” was a model airplane 
that Jack Wilson told Poputan 
Science readers how to build last 
July, Its popularity prompted Wil- 
son to tell you how to build a 
model car this month. It weighs 
only 4 ounces but goes 40 m.p.h. 
You'll find directions for building 
it on page 221. 


al 


while you ride! 


harp nails—bendreds of them — pierce, deepl 

"UE, the in graching “Totearc’ Nests, What 
happens? Nothing! The tire does wot go fist. «+ 
the car keeps right on rolling! 


3. Here's how you "fix" a puncture when you 
have Seiberling Sealed-Air Tubes with patented 
Bulkheads. Just pull out the nail or other sharp 
object, and the tube seals itself permanently! No 
further repairs necessary! 


| SEIBERLING 
Sealed Ar wes 


WITH PATENTED BULKHEADS 


How amazing tube 
discovery seals punctures 


2, For good measure, more oils are pounded into 
the tire and through the tube, S/i/] no flat! The 
secret lies in, the amazing Sealed-Air Tube with 
patented Bulkheads perfected by Seiberling. 


How can this tube 
outlast four tires 
WITHOUT GOING FLAT? 


How can this amazing Seiberling Sealed-Air 
Tube—the tube no one can imitate—actually out- 
last four tires, run as high as 300,000 miles— 
without even one flat? How can it saye you many 
times its purchase price by ating the ex- 
pense of cube repair bills and ruined tubes and 
tires? How can it make your driving imme: 
ably safer by protecting you from the dangers 
of sudden flats and blow-outs, and from the 
hazards of roadside tire changes? If you drive 
a or truck, it will pay you many times over 
to fill in and mail the coupon below for the 
amazing story of what the Seiberling Sealed-Air 
tube can do for you. 


REE! Send coupon before you have ancther flat! 1 


1 pany, Dept. PS-1, Akron 9, Ohio. 
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THE MARLIN 
FIREARMS COMPANY 
New Haven, Conn., U. S. A. 


Marlin 


(“$o- ) 


ediniversn 


ld 


LOW-COST 


Marlin 


«22 CAL. REPEATERS 


Marvels of modern production methods, 
these sturdy, safe, dependable Marlin 
Rifles will give you years of sport and 
utility at nominal cost. 

‘They're man-si 
with selected American Walnut stocks; 
pretested at the factory for performance 
and accuracy before shipment. Look at all 
three at your dealer's now! 

For “thrifty” shooters— 

a long-lesting load... MARLIN MODEL 81-DL 

18-25 shots in one load. Pat. non-jamming feed. Shoots .22 

short, long, long rifle—regular and high speed. Quick- 

release trigger—self-cocking—side ejection—Off and On 
safety—Am. Walnut stock. $28.90' 


For quick shots on 

fost-moving small game...MARLIN MODEL 80-DL 
8-shot clip magazine. Quick-release trigger—self-cocking— 
side ejection—Off and On safety—Am. Walnut stock. Peep 
or open sights; swivels. A honey for action on vermin or 
small game. $24.15¢ 


Gane "rib ain -MARUIN MODEL 88C 


15-shot semi-automatic, 


Am. Walnut stock. $29.95* 


*Prices slightly lcci west of the Rockies and in canine 


YOURS on request, full specications on all Martin Guns, 
with photo-illustrations, in new 80ch Anniversary Cat 
Tog? Enclose 3¢ stamp for portage aod handling. Mail 
coupon to Marlin, Dept. 56, New Haven, Conn. 

*Sample pack of Marlin Blades included with our compliments 
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Become an EXPERT ACCOUNTANT 


through LASALLE’S 
PROBLEM METHOD 


HAT is the LaSalle Problem Method of 
acquiring Higher Accountancy Training? 
Certainly not the dull routine associated 
with ordinary study—not “book-learning” in 
the theoretical sense. 

Under the Problem Method each week you 
are given an important accounting principle— 
then shown how the principle is applied. You 
are given a problem and its solution, After 
you fully understand the principle and its 
application, you are then given a problem 
which you work out for yourself and send in 
to LaSalle. Your solution is returned to you 
with comments. If it has not been properly 
solved you are shown your error and the 
correct method, 


The entire procedure is practically first- D> 


hand personal experience gained by y 
you direct from capable accountancy 
instructors. These men take an interest / 
in you, check your individual needs y 
and work with you step by step as 

you progress. 

You study and learn under a 
tested, proven plan built around 
the Problem Method. You con- 
tinuously lea by actually handling 
important accountancy problems, 


More Money—A Better Position 


ters out for yourself. At the 

end of your training, you 

have real ability and practi- 

cal experience—the kind which 

fits you for positions that busi- 

ness is glad to reward with real 
money. 

Don’t confuse Accountancy with 
bookkeeping. The Accountant is the 
executive, the man who makes the big 
money-the bookkeeper does only the 
detail routine jobs at low pay. 


; ; Ne 
analyzing, working them out 38 /“qecouNTING “eq YoU can become an expert 


and thinking out your own g°/“ " pooxtet 


decisions. 2 7 
Thus you are coached 1,7” 
in the practical solv- o/ 
ing of the very 4 77’ 
problems you @¥/% NAME 
face in a 
higher ac- 
countancy 
position. 


Step by i nt, ocr. 
step you | Sango FEST 
work mat- L, 


Years’ Promot 


Profession that Pays 
in One” a book wi 
has helped many men. Lead NS 


‘4, accountant through the La- 

NQe, Salle Problem Method with- 

xe Nout any preliminary 

Ten “N4 knowledge of book- 

\%, keeping. You will 

\\. 4 be given what- 

ever review 

you need. 

Mail the 

coupon 

now for 

full infor- 
mation. 
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CHECK YOUR PET AMBITION 


= C 
Y TO HAWAI! FOR 70 WAVE 


YOUR VACATION. 


‘4 S08 THAT 
OFFERS REAL SECURITY. 


70 BUY A HOUSE THAT 
HAS THREE BED-ROOMS. 


7O OWN A BUSINESS — 
AND BE YOUR OWN BO3S. 


IF YOU CHECKED ONE OR MORE — YOU'D BETTER LEARN A TRADE! 


Learn in months through C.T.| 


Yes, if you wish to realize any of the ambitions shown 
above, you'd better refer to the coupon below and check 
a trade that you ought to learn! Many C.T.I. grad- 
uates who once followed this simple suggestion now 
earn good money, enjoy security, and can afford the 
best things in life! 


‘These comments by C.T.I. men prove that technical 
skill pays rich rewards: “Since the news got around 
that I was a student with C.T.I., I was offered three 
jobs paying over $85.00 a week... . “I have a shop on 
the north side and have four men working for me.” .. . 
“Since beginning your course I have more than doubled 
my earnings.” .. . “Your course was very satisfac- 
tory. I own my own shop now.” “ igh the 
efforts of C.T.I. I received a job that I like very 

am in partnership with a fellow stu 


’ good old C.T.I. Business is very good.” 


FILL OUT cur out MAIL TODAY 


Me, R0, Anders, President Veteran 
|W QOMMERCIAL TRADES INSTITUTE, Dept. 1-3 ( Non-Veteran 
‘W408 Greesleat Ave, Chicge 26 


Brochures and other information about the 


1D Automotive Mechanies G Brectricity & Electronics 
1G Body & Fender Rebuilding 1D Radio & Television 
4 O Diesel Mechanics 


H 1G Building Construction 


¥ Refrigeration & Air Conditioning C) Mechanical Drafting 

' 

© Name. 
Address 


— 


8 rorutar science 


If you are mechanically inclined—if you have a 
ftrong desire to “be somebody"—to get ahead in 
life—fill out and mail coupon today! 


CHOOSE YOUR 
FUTURE NOW! 
The list at right tells 
you what fields offer 
the best chances for 
success. Each is a 
great industry. You 
can learn any of 
these trades with- 
in months—either 
through C.T.I. 
Home Study or at 
our Resident 
School. Get the 
facts! Mail cou- 
pon now! 


CULL OFFERS p, 
RACTI 
TRAINING IN At 


G.I. APPROVED—All C.-T. courses, both residential and 
home study. are fully approved by the Veterans Adm 
t 


fe ft eligible veterans will have their 
‘by the government Remember, there's a time li 
‘training must begin—so, act now! 


tion: 
tion 


COMMERCIAL TRADES 
INSTITUTE, Dept. E1-3 


1400 Greenleaf - Chicago 26 & 


__ BEYOND EARTH 


What Strange 
Cosmic Power 
Influences Humans ? 


By wor Ricitt doe man presume that he is the chosen 
being of the universe and that the earth alone shapes his 
existence? In the infinite spaces above, tenanted by vast and magnif- 
cent worlds, are Cosmic forces which influence the life of every 
mortal. As iron filings respond to the attraction of a magnet, s0 t00, 
your acts are the result of an impelling influence upon your will. Just 
as the unscen Cosmic rays give the earth form and substance, #0 too, 
from the infinite reaches, an invisible subtle energy affects the thought 
processes of every human. Life itself bows to this strange universal 
force—why, then, should YOU not understand and COMMAND 
IT? You are like'a pendulum either to be swung forward to happi- 
ness and the fulfillment of your dreams, or backward into discourage- 
ment and disillusionment. Why remain poised in a state of anxiety, 
uncertainty, and anticipation? Learn to draw to yourself these 
Cosmic forces which will give your mind the creative impetus that 
will assure the end in life you seek. 


For You— A Gift Copy of the Sealed Book 


Not for the curious nor the skeptical, but for the modern man and 
woman the Rosicrucians, a progressive movement of thinking per- 
sons, offer a free, Sealed Book, telling how you may acquire the 
truth about these phenomenal Cosmic powers little understood today 
and which make for freedom and attainment in life. Tus 18 THE 
Day aNp Ace or Mastery. Throw off the age-old custom of— 
“Jet life be as it may"—and learn to create it as you wish it. 


The ROSICRUCIANS 


(AMORC) 
SAN JOSE. CALIFORNIA 


USE THIS GIFT COUPON 
Scribe QML. The Rescracinns (AMORC) 
Rowcruca Pati, Son Jove, Calor. 

Plone end me without obligation the free, 
Sealed Bock, which wells how I imay obtain. the 
soa ac see Cami fac which ast 
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indard equip~ 
type High-Mu 
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YOU RECEIVE THIS 
PROFESSIONAL MULTITESTERI 
‘You will use this professional instru 

ment to locate trouble or mal 
delicate adjustments—at home——on 
service ‘You will be proud to 
‘own this valuable equipment. Com: 
plete with test lends. 


SIGNAL GENERATOR 

8) You construct 
the Transitron 
Signal Gener- 
ator shown 
he 


AUDIO OSCILLATOR, 
An electronic 
ice, which 


(radio frequency) carrier 
jing A.P. (audio frequency) 
spencers, etc. 


F. 
RECEIVER 
Youbulld 


Business of Your Own 
Radio Manufacturing, Sales, Service 
Brosdeasting |" Wrelecasti 
Television Manufacturing 
‘Bales, Service 
‘Installation, Mainte- 


lectronie Equipment, 
Electrolysis, Call Systems 
‘Auto Radio Sales, Service 
ms and Telephone Com- 
‘Oil Well and Drilling 
; Engineering Firms 
lice Radio 


vith dlode, grid-bias,grid- 
ik and infinite impedance detectors 
Practical experience in receiver trouble 

shooting 
lon of, vis 


tester in checking 


ooting 


mal by Practical 
joo! Est. 1905 


here in our large, modern resident 
school, are adapted to your training 
in your own home. Shop Method Home 
‘Training has been proved by hundreds 
of successful graduates. 


NATIONAL SCHOOLS 


Get Complete Training. You Receive and Keep All Tubes, 
Equipment, Parts and Lessons. No Extra Charges. 


‘You will find all lessons ensy to under= 
stund because they are illustrated 
throughout with clear diagrams and 
step-by-step examples that you work 
Out yourself. Every piece of the eqlup> 
ment and complete lesson material Wo 
send you is yours to keep and enjoy, 
including the muititester, experimental 
equipment, all parts of the Superhetero~ 
dyne, tubé manual, radio dictionary, 
‘and complete, modern Television texts, 
All parts are’ standard equipment, 


With our practical resident Shop 
Method Home ‘Training, you study in 
your spare time. You tecel 

‘ime Work Lessons, which show’ you 
how to earn while You learn. Service 
neighbors’ radios ani 

plianees, etc., for extra mor 
Derience. Many National st 
ail or part of thelr training 
time earnings! 


DON’T DELAY! The Radio-Television 
Industry a 
APPROVED 


‘VETERANS: 
Check coupon below 


8 pay 
Ath spares 


You 
LEARN BY LOS ANGELES 37, CA’ EST. 1905 
DOING 
You receive | National Schools, Dept. PS-3 a 
foecial favors: | 4000 South Pigueres Street rpaiese™ | 
boryexperi- | Los Angeles 37, California ! 
a | Send me your PREE book “Your Puture in Radio" and | 
jd. | the sample lesson of your course. I understand no sales: | 
WER your own | man will cali on me. | 
ands -variou 
experimental | AME non 1 
Gnlte such as) an 
those shown at | “DO*SS ! 
Ieftvandhow | " _____20NE___ SATE 1 
to conduct i Gheck here if Veteran of World War i 


many tests. 


ee | 
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HOW TO BUILD 
A BETTER HOME 


If You Are Undecided Whether You Should Build or Buy— 

If You Are Leery of ‘Cheap’ Building, Shoddy Work or Poor Design— 
UPON if You Are Fed-Up With DREAMING About Your New House and 
Want to Get STARTED—Then This Will Prove a GOD-SEND to YOU! 


lear te a ‘will be 
Say SMe thet will amaze eversone! 


Everything You Need to Know to Get Started 


Erovia 


ce, Minos ihe iter. 


od aid bad 


apriced within man, 


RE 'not Yaeitteg “tetuen sod we 
Soot hone oy in MALLY Poretan 
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neetta” GREAT UePanTONT 
ie a, FIELDS! 


packed with ‘ipment to train with, to prepare for good jobs and real future 
tunity fields of Electricity and Radio-Television, For many years, these fields h 


offered gt 
en. With new developments, including Electronics and Television, they will continue 


ie ny Me craton” seat emct LARGEST, OLDEST, BEST 
"’ EQUIPPED SCHOOL OF 
ITS KIND IN THE U.S. 


Mail Coupon for 
Big FREE Book! 


ELECTRIC REFRIGERATION 


valuable training now included with eit 
course means added opportunities. 


G. 1. APPROVED 


NON-VETERA 


Many earn while learn 


“ELECTRICAL AND RADIO- 
TELEVISION SCHOOL DDRESS 


500 So. Paulina St., Dept. 30-73, Chicago 12, ILL. 
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COPY THIS GIRL AND TRY FOR 


1200 in PRIZE 


5 Prizes in this April Contest! 5 Complete $240 
Art Courses, including Drawing Outfits! 


Here's your big chance, if you want to 
become a commercial artist, designer, 
or illustrator! An easy-to-try way to 
win FREE art training! 
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is 


Whether you win or not our instructors 
send you their comments on your work, 
if your drawing shows promise! ‘Trained 
illustrators and artists now making big 
money. Find out now if YOU have 
profitable art talent. You've nothing 
to lose—everything to gain. Start your 
drawing now. Mail it today. 


RULES: You must be amateur. Our 

students not eligible, Make copy 

of girl 5 ins. high. Peneil or pen 

1 only, Omit lettering. All drawings 
must be received by 

1 April 30, 1950. None 

‘inners noti- 

Neds It decired, seod 
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CHICAGO + LOS ANGELES 


Member 


INVENTORS 


Leam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
ere patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
02-C DISTRICT NATIONAL BUILDING « WASHINGTON 5S, D. C. 


Patents + + Trademarks + + Copyrights 
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INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
‘How To Protect Your Invention," containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS + TRADE MARKS + COPYRIGHTS 
1429 VICTOR BUILDING, WASHINGTON 1, D.C, 


Electrical Engineer 
B.S. Degree tu 36 WMontha 


MAJOR IN ELECTRONICS 


Important advantages are yours at this nonprofit Tech- 
nical Institute and College. A valuable year is saved 
by gaining your B.S. degree in 36 months of continu- 
ous study. You get both practical, specialized training 
in well-equipped laboratories—and a solid education 
in Electrical Engineering and related arts. 

A Radio-Television Technician's cettificate can be 
yours in 18 months. You are then equipped for spe- 
tific positions in receiver and transmitter testing, serv- 
icing, sales and production. This course will be cred- 
ited toward your B.S, degree in Electrical Engineering. 

Military, Academic or Practical Training is evalu- 
ated for advanced credit. Preparatory courses available, 
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Letters 


Kleberg’s First Ranch Car 
Sir: 

The Buick luxury range car [below] in 
your January issue [p. 98] is a far cry from 
the first range car Dick Kleberg had built. 
I was a boy in high school at the time— 
around 1920—and was 
the Delco Light me- 
chanic for that part of 
Texas after school and 
week-ends, 

‘The car was a Ford, 
1914 or 1915 vintage, 
and looked rough be- 
side the 12-cylinder 
Packard touring car 
next to it. yi 

The hand rails were %” galvanized pipe 
—not silver plated. And they were there 
for a purpose: the doors had been removed 
to let you out quick if the car turned over. 

The engine, too, had been altered. The 
ignition was ‘duel’ Bosch magnetos. The 
cylinder head was a “roof” over-head type 
with two exhaust and two inlet valves in 
each cylinder. It had two Stromberg car- 
buretors and some kind of a water pump. 

My first trip in this car was with the late 
Matt Cody, the ranch foreman, Dick Kle- 
berg, and two dogs—a mixture of thorobred 
greyhounds from the ranch and anything 
the hired hands had around the bunkhouse. 
A driver and I held down the front and kept 
a close lookout for coyotes. Matt and Dick 
passed the time by betting quarters which 
way a steer would run when we came upon 
‘one. When a coyote was flushed and run a 
while, the dogs got to make the kill. 

In our chase we bent a radius rod, so the 
thing wouldn't steer, and one front tire went 
almost flat. The tires were leather covered 
with hollow-headed rivets in the tread. A 
mesquite thorn had gone clear through one, 
and we had to patch a tube and put in a 
boot. I also helped to make some extra 
radius rods out of oak wagon tongues to go 
between the front and rear axles. 

I doubt if Dick has as much fun with his 
Buick as he did with that old Ford 30 years 
ago. 


Enic Warren 
Sinton, Tex. 


NOW YOUCAN Avex Tivugh” 
ANY AUTO REPAIR JOB! 


‘—with This Big, BRAND- 
NEW, Time-Saving, Money-Saving Manual. Shows You How to Service 
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Why Not Co-ed Bikes? 
Sir: 

About that suggestion from R. H. Hem- 
felt [Dec., p. 92] for a boy's bike with a re- 
movable crossbar for easy conversion to a 
girl's bike: Why, in the name of common 
sense, ARE there “male” and “female” bi. 
cycles? Since a sturdy bicycle can be made 
without that leg-obstructing crossbar, why 
not make all bikes that way, so the machine 
would be equally “proper” for use by girls 
and boys? Why have gender in bicycles? 

Anprew VENA 


Philadelphia 


Chuck Trick 


Sir: 
A while back you showed how to open or 
tighten a chuck, when the key has been 
lost, by using a maple dowel, a leather 
thong, and a_ steel 
rod [Sept., p. 213]. 
There’s a much sim- 
pler way: just use 
a screwdriver as a 
against the chuck 
teeth, bracing it over 
a rod that fits into the 
hole in the chuck. 
Jonn L. Frey 
Cincinnati, Ohio 


That'll work, too. 
But prying isn’t a legitimate job for a screw- 
driver; we'd suggest a brass bar (see sketch), 
which couldn’t hurt the teeth. 


‘The Great Debate 
Sir: 

I am fed up with the complaints from 
some of your other readers against the 
styling of our new cars. The Cord and Dues- 
enberg were beautiful cars in their time, but 
times have changed. Today's cars are far 
more comfortable, more roomy, easier to 
handle, offer better visibility to help in mak- 
ing driving easier, and are far more eco- 
nomical to run. 

Haroun Scuuman, Jn. 
Wanamaker, Ind. 


Sir: 

As to the old Cord being expensive to run, 
mine never used oil at 102,000 miles 
and still had the original pistons. Gas mile- 
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age averaged around 18 on the highway at 
70 to 80 mp.h. and with careful driving 
would go up to 21. 

To really appreciate one of those truly 
fine cars, you had to drive it at 60 m.p.h. 
over glare ice and feel it grab the road like 
a leech and dig in. 

Lyman E. GREENLEE 
Anderson, Ind, 


Sir: 
I should like to add a personal report to 
the great debate about the styling of the 
new cars that has been raging in your 
Letters column, 

Recently I was involved in an argument 
between my ’34 Ford and a "49 car at an 
intersection, Each got a front fender stove 
in. Repairs cost about $5 for my car and 
$200 for the ‘49, 


Huon B. McNicuors 
Boise, Ida, 


PS Flagged Down 


Sir: 

In the December issue [p. 201] you 
prominently illustrate a model race car be- 
ing sent on its way by an interesting device 
actuated by a current of air from the start- 
er's flag. 

Equally captivating is the “starter’s flag” 
itself! It is customary in racing events to 
use a solid green flag for starting, The 
checkerboard flag pictured in your illustra- 
tion is always used at the finish line. 

Harny G. Water and 
Geronce E. Fannis 
Lawrence, Kan, 


The car, fortunately, doesn’t care what 
color of flag is waved at it. PS's editors 
should have been more discriminating. 


Marshall Plan for H. 
Sir: 

Every month when I get a new copy of 
Porutan Science, 1 must envy my lucky 
American co-hobbyist. Lucky, because he 
can afford to buy those beautiful machines 
I see on many a page each time. 

Considering the difference in wages, those 
saws, shapers, and drill presses would cost 
me proportionately four times as much, That 
puts them practically out of the question for 
the common man over here. 

I can only hope that, one day, some U.S. 
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Please send information oa opportunities in Aeronautical Engineer. 

Ing, your catalog, and starting dates of classes. Iam interested ia: 

ClAcronautical Engineering ® Aicralt & Engine Mechanics] 


24 rorutak science 


Santa Claus will put up a private Marshall 
Plan for hobbyists. Till then, I'll go on read- 
ing PS while day-dreaming. 

Ennest E, Van Henck 
Antwerp, Belgium 


So 


Sir: 

Your “telephone of the future” [Oct., p. 
170], with the user speaking into its sound- 
focusing lens from several feet away without 
using a handset, looks unsound to me. 
Wouldn't it also pick up other sounds and 
be difficult to use in a room where there 
were noises like typewriting? 

Leo D, Ketter 
Rochester, N. Y. 


The gadgets developed by Dr. Winston 
E. Kock, of Bell Telephone Labs, are lenses 
that focus sound just the way glass lenses 
focus light. The lens on the transmitter 
works like a telescope—it is focused on the 
user and picks up only sounds from that 
spot. It would no more “hear” noises from 
anywhere else in the room than a telescope 
aimed at the user would “see” other objects, 


1,500 Percent Wrong 
Sir: 

I note in your December issue, p. 119, 
that the British have gone to the trouble of 
rigging up eight parachutes for the Purpose 
of air-dropping a jeep and a “6-mm. gun. 
I can see dropping a jeep, but why a jeep to 
carry a 6-mm, gun? Six millimeters, accord- 
ing to my calculations, is equal to 0.23622 
inches—a gun a little larger than a .22 riflel 

Jerome E, SALNy 
Morristown, N, J. 


PS carelessly repeated an error from an 
official British picture caption. The gun is, 
of course, a British “six pounder’—which 
has a bore of 3.67 in. and thus is somewhat 
larger than a U.S. 75-mm, gun, 


Dissatisfied Rea 
Sir: 

As far as I know, there is only one thing 
wrong with PS: you carry a hot-rod article 
only about twice a year. Why not one every 
month? 


Pan, Micuersiurzen 
Holland, Mich. 
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are things you have to know — training you have to have 
— before you can move up. 

You can get that training — without leaving your job 
—from I.C.S, When you study with I.C.S. you study at 
home in your spare time —with the world’s largest 
educational institution. 

1.C.S. training has put others at the top. How about 
you? If you want to matter in your new outfit, start by 
filling in the coupon and mailing it, today! 
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INVENTORS: 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection, 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure and also on the matter of trade- 
mark registration, upon request from 
you, and this will be without any ob- 
ligation on your part, 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 

937 Columbian Building, Washington 1, 


D. G 


TRADE MARKS 
GUSTAVE MILLER 
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INSTITUTE of AMERICAN INVENTORS 
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EARN WHILE YOU LEARN, You can actually start earn- 
ing before your course is finished. I send you your first 
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INVENTORS 


I, f you consider your invention to be something of 
importance—if you have invented any new and 
useful art, machine, manufacture or composition of 
matter or improvement thereof—you are advised to 
protect your invention by applying for a U. S. 
patent. 


A pai ble right. It grants you a mo- 
nopoly—the right to exclude others from making, 
using or selling your invention as claimed for a 
term of seventeen years, 


tis a vi 


‘The specification and claims of a patent, particu- 
larly if the invention be at all complicated, con- 
stitute one of the most difficult legal instruments 
to draw with accuracy. Therefore, unless you are 
thoroughly familiar with such matters, you are 
advised to employ a competent registered patent 
attorney or agent. 


This firm is registered to practice before the U. S. 
Patent Office and is available to assist 
tion and prosecution of your pa 


The “Evidence of Inven- 
tion” form mentioned be- 
low is offered as a con- 
venience to you in making 
your disclosure to us for 
search purposes. 

You should date and sign 
your disclosure and have 
it witnessed by two or 
more persons who ore cap- 
‘able of understanding your 


search among previously 
granted U. S. patents for 
similor types of invention. 


We then make this search 
and prepore a report of 
the probable patentability 
of your invention. If such 
report is favorable, we rec- 
ommend the further course 
for you to take. 


invention. ee 
Your disclosu tion’ form and booklet are 
mailed to us gested as conveniences 


te you and us in starting 
‘oction on your invention. 


EVANS 2. Co. Wh. In Saw 


REGISTERED PATENT ATTORNEY 
540-C MERLIN BUILDING, WASHINGTON 6, D. C. 


We shall be glad to send you promptly “= 
and without obligation, an instructive 
booklet, “Patent Protection for Inven- 
tors”, which was prepared to give inven- 
tors detailed information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
‘Use address Victor J. Evans & Co., 540-C 
~~ Merlin Building, Washington 6, D. C. 


PATENTS COPYRIGHTS TRADEMARKS 
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OVER 1100 CUBIC INCHES OF 
PLANNED DRAWER SPACE 


Special Price 
limited time 
OnLy $B.95 


F.0.8. 
Chicoge, Ih 


t00ls, parts, outs, bolts, screw 
Drawers fitced with combination pull and label x 
Each drawer is separated iato 3 compartments with 3 ad 
justable dividers each, Dividers and back of each com- 
partment. punched 10 hol Stops prevent drawers 
being pulled out und spilled. Green baked-on 


enamel. 
Send check or money order. 
SUPERIOR STEEL PRODUCTS 
883 5. Carpenter St. 


IN SPARE TIME— 


LEARN 


by Easy PICTURI 
CARTOON METHOD! 


See The Wonders of the Heavens! 


Amazing value! Wonderful 193-page cloth-bound book, 

Everybody's Guide 10 Astronomy now yours for, $1,001 

Contains ‘star charts, tables, telescope-making instruc 

tions, how-to-do-it ideas for astronomical eq 

can build, etc. Supply limited! Order today 
POPULAR SCIENCE 

Dept. 380, 353 4th Ave, Now York 10, N. ¥. 


koa ere 
{Ropotne! 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Get Complete Ti 


ining 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


Mies in the Diesel & Auto Industries, 


EARN WHILE YOU LEARN 


With our practical Master 
Method “Training, 
study at home in your spare 


time, You receive Spare “Hime 
Work Lessons, which show you 
b ile you Learn’ 


You 


TOOLS AND EQUIPMENT 


To, make your training com- 
plete, we give you selected me- 
Ghan{e's tools “and equipment, 
Milustrated below, including all 
metal ‘tool-box —as a. regular 
Dart of your instruction, 


Home Training by 
wed Resident School 
Prepares you for Many Good Jobs 
Opportunity is everywhere for the 
Gained "Diesel "Auto Mechanic. 
Highways throng with cars, busses 
trucks tractora, Garages 
lations are kept 


trained men who ki 
stallation, operation 
‘und ‘repair. Now: 
offers: you a. pract 
ing. Diesel-Auto Mt 


Including all of these advanta 


NEW, ILLUSTRATED 
BOOK & SAMPLE 


Basic Lesson Texta Laseelaichet 
ese! Installation 
Operation—Maintenance estaba 
feel Chart Manual YOU...SEND 
Bhgine Service Manuals ron ee 
Bugine Repair TODAY! 
a 
Diesel 
‘Therm 
TOOLS AND EQUIPMENT 
INVESTIGATE 


APPROVED 
FOR 
VETERANS 
Cheek coun 


Secure Full Informotion 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. + EST.1905 Hira 
IND OUT NOW... MAIL COUPON TODAY 


NATIONAL SCHOOLS, Dept. PSD-3 


(Af tn envelope or 
paste on penny peatoord) 


R FUTURE IN DIESEL-AUTO 
ple Lesson. I understand 
@ use the information with no obligation 
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WHAT YOU CAN DO ABOUT 
PIMPLES 


Acne, Blackheads, and other 
externally caused Skin Blemishes 


HEN pimply skin is your prob- 

em, the first thing to get straight 
is that you can and should do some- 
thing about it. To develop the 
attractiveness of your face is not 
mere vanity. It is an “open sesame” 
towards bringing the real YOU 
closer to other people and giving 
your personality the poise and con- 
fidence it needs. Your good qualities 
—intelligence, character, dignity — 
all go to naught...are completely 
cancelled out by askin that “nobody 
loves to touch” Remember, the 
YOUthatpeoplesee firstis yourface. 


SKIN PROBLEMS 
DEMAND IMMEDIATE CARE 


Medical statistics tell us that blem- 
hed skin usually occurs from 
adolescence on through adult life. 
The problem at the adolescent stage 
is serious enough to deserve atten- 
tive care as a family matter. In 
adulthood, when life's responsibil 
ties are so much weightier, it is 
doubly important to exert great 
effort to eliminate these blemishes. 
And, there is no better time to get 
pimples under control than now. 


DON'T ABUSE SKIN 


‘The first instinctive reaction to pimples 
‘and blackheads is to squeeze them out 
with your fingers. 
A bit of experi 
mentation along 
ine: 


inflaming your 
skin and spread- 
ing the infection. 
Under no circum- 
stances should pimples and blackheads 
ever be squeezed. 

Copyright 1949 by Dornot Products, Ince 
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MICROSCOPE SHOWS IMPORTANT 
BASIS FOR EXTERNALLY CAUSED 
PIMPLES AND BLACKHEADS 


Let's take a look through the microscope 
to see what's behind. those unsightly 
imples. The high-powered lenses show 
Jour skin coated with » covering which 
Driginated from two sources—one, intern- 
Ally. and the other, externally. 

‘The internal substances on your skin 
include dead cells, residue from the sweat 
lands, and a high quantity of oil excreted 
by the sebaceous glands. A most important 
factor in skin disorders occurs when thow- 


charee 
lubrication. Unless special care is given, 
the olf forms « heavy film which attracts 


foreign matter to your skin much as any 
‘mop picks up dust. These infectious 
‘external substances may be classified into 
Uhree general groups: 
1. Airborne ma 
pollens, conden: 
Smoke, vapors, ete. 
2. Materials brought in contact with 
the akin, such as tiny fragments of 
clothing, bedding, cosmetics. 
3. Micro-organisms such as bacteris 
‘and fungi. 
See the difference between a healthy skin 
and a pimply skin in the microscopic 
reproductions below. 


eS TS 


Normal skin 


. 
Sick, play skin 
Diagram A shows a normal-size, smoothly 
functioning sebaceous gland. Diagram B 
pictures sick, pimply akin. Notice that the 
febsceous gland is a swollen mass of 
trapped oil, waste and infectious bacteri 


‘TRY THIS SENSIBLE WAY 
‘Two sensible aims to achieve in control- 
ling this akin condition are: to clear the 
pores of clogging matter, and to inhibit 
the excessive oiliness of the skin. Toward 
there ends, Dornol Products research 
makes available two formulas. One is to 
15d in thorough cleansing by highly deter- 
{gent penetration which simplifies the re- 
Sroval of waste and foreign matter. The 
‘other is to discourage oiliness with clini- 
‘ally-proved ingredients, and to kill infec- 


tious bacteria often associa 
‘externally caused pimples and blackheads, 


BLEMISHES COVERED UP 
To remove the distresing embarrassment 
of these skin blemishes, the second Dornol 
Tormula exerts a "cover-up" action on your 
broken out akin while the medication does 
its work. This, plus its pleasant odor, will 


medicated preparations. Imagine! You can 
pply this Dornol formula to your akin by 
day and face the immediate present with 
greater confidence in your appearance, 
While secure in the knowledge that medi- 


‘is acting to remove old blemishes 
keep away new ones. What this “covers 
Up” action alone is worth in peace of mind 
if beyond ‘calculation, No longer need 
prying eyes make you wince with humili- 
tion ‘and misery. Now because of this 
Wonderful feature of the Dornol treat- 
ment, you can put your best foot forward 
seat once! 


SATISFACTION GUARANTEED 
on 
DOUBLE YOUR MONEY BACK 


We know what the Dornol treatment has, 
done for others, #0 we want you to try it 
‘st our risk. A fow minutes a day invested 
{in our treatment can yield more gratify- 
ing results than you ever dared hope for. 
‘This is what we say to you: If you are not 
Gelighted in every way by the improved 
‘condition and general appearance of your 
Skin in just 10 days, simply return the 
Unused portion and we will refund not 
only the price you paid — but DOUBLE, 
YOUR MONEY BACK! Can anything 
bbe fairer than that? You have everything 
to gain...and we take all the risk! 


How to get the Dornol Treatment 
immediately: Just send your name 
and address to DORNOL PRODUCTS, 
INC, Dept. 4515, 4287 Katonah Ave, 
New York 66,N. ¥. Be sure to print clearly. 
By return mail we will ship the Dornol 
treatment ta you in plain package. When 
postman delivers the package, pay only 
$1.98 plus postage. Or, f you wish to save 
Postal fee, send $2 now and we will pay 
Postage, Which ever way you order, the 
DOUBLE REFUND GUARANTEE suit 
prevails. Don't delay another minute, send 
for the Dornol Medicated Skin treatment 
with “cover-up” feature. ..af once! Sorry, 
fo Canadian COD". 


YOUR’ 


ABIGGER 
BETTER 


combined with NEW SUCCESS PLAN! 


REAT news at last for people wi 
all kinds of fine things with PI 
released, is a great new Plastic Book—bi; 
more complete than anything ever before published in 
this field. This Book not only tells you how to make 
valuable articles at home, but also gives proved Success 
Methods for having a business of your own. Positively 
new—startling—different—100% Practical—for those who 
want to make things—and make money, besides. 


GREAT NEW MONEY-MAKING IDEAS 


.. Modern developments are 
expldined: “Think.” of producing 
Rorpeous baby "shoe, mementoes 
the very lates" 


Ore 
striking plastic. profile silhouette 
vrall plaques of children, family, 
fr lave the time ‘of your 
life, aiso get the extra. money 
you've been wanting. 


NEW LIQUID PLASTIC 


With new Liguid Castolice i's 
ay to make sel tgs like coe 
fume jewel tons, Lam 
bas sade older, coasters, 
Sise, ‘ote alonble sri: 


EASY TO START 


Begin making things very frst day. 
But firse ger this handsome book 
iving complete instructions and 

Tells what you 
can do; what others are doing in 
this fascinating eld Send 25€ 10- 
iy, for your copy of “A Success 
Plan for You' 


Co. 


nuNors 


The 
Devt. c-2 


woopstock, 


in new 
our Dealer Pian. 


Learn how thousands of business 


SUNNYSIDE, Dept. 1 


piortinmc 


"CHICAGO 40, ILL. 


ertect 
= PANTS 


Train for one of these Big Fields in the 
Largest & Best Equipped School of its Kind 


by doing in modern 
ing shops under experts 
fpportunities for” soo 
‘own suctessfal 

the adran 


Write for Free 
6 L [APPROVED Booklet Today 


CHICAGO SCHOOL OF SHOE REBUILDING 
124 E. 26th Street Dpt. PS-3 Chicago 16, Illinois 


“Give Me Your Measure and 
Let Me Prove I Can Make You 


a NEW MAN!” 


DON’T care how old or young you are, or how ashamed of your 
present physical condition you may be. If you can simply raise 
your arm and flex it I can add SOLID MUSCLE to your biceps 
—yes, on each arm—in double-quick time! Only 15 minutes a day— 
right in your own home—is all the time I ask of you! And there's 


no cost if I fail. 


I can broaden your shoulders, 
strengthen your back, develop 
your whole muscular system 
INSIDE and OUTSIDE! I can 
add inches to your chest, give 
you a vise-like grip, make those 
legs of yours lithe and powerful, 
T can shoot new strength into 
your old backbone, exercise those 
inner organs, help you cram your 
body so full of pep, vigor and 
red-blooded vitality. that you 
won't feel there’s even “standing 
room” left for weakness and that 
lazy feeling! Before I get through 
with you I'l have your whole 
frame ‘‘measured” to a nice, new, 
beautiful suit of muscle! 


1 Was a 97 Ib. Weakling 


I know, myself, what it means 
to have the kind of body that 
people pity! Of course, you 


wouldn't know it to look at me 
now, but I was once a skinny 
weakling who weighed only 97 
Ibs. 


I was ashamed to strip for 

or undress for a swim. I 
was such a poor specimen of 
physical development that I was 
constantly self-conscious and em- 
barrassed. And I felt only HALF- 
ALIVE. 

Then I dicovered “Dynamic 
Tension.” It gave me a body that 


My Illustrated Book is Yours 
—Not for $1.00 or 10c—But 

Send NOW for my famous book, 
Health and Strength.” 48 pages, packed from cover 


to cover with actual photographs 
and valuable advice. I 
what “Dynamic Tensio: 
do, answers many vital questions. 

‘This book is a real prise for any 
fellow who wants a better build 
Yet I'll send you a copy absolutel 
FREE. ‘Just glancing through 
may mean the turning point in your 
whole life! So send the coupon to 
me personally: Charles Atlas, Dept. 
13, 113 ost 2ard 5t, New York 0, 
NY 


won for me the title “World's 
Most Perfectly Developed 
Man.” 

When I say I can make you 
‘over into a man of giant power 
and energy, I know what I'm 
ralking about. I've seen_my 
new system, “Dynamic Ten- 


sion” transform hundreds of 
weak, puny men into Atlas 
Champions. 


What Only 15 Minutes a 
Day Can Do for You 


Do you want big, broad 
shoulders—a fine, powerful 


and. legs rippling with muscular 
Strength-—a_ toms 

bands of 

Build’ you can be proud, of? Th 
rust. give me the opportunity to 
Drove that “Dynamic Tension” is 


you hold back and let others walk 


‘Of with the prettiest girls, best 
Then write for details 
mic Tension” and learn 

how I can make you a healthy, con- 


fident, powerful HE-MAN. 
“Dynamic Tension” is an entirely 
NATI 


and it’s actually fun! 
Tension” does the work. 


FREE . 


‘Everlasting I 


<== 
CHARLES ATLAS, Dept. 13, 
115 East 23rd St., New York 10, N.Y. 1 


Tose. meztbrolutely, FREE—s 
book, “Everlasting 
J Stamined with actu: 


spre ca 
(Please print or write plainly) = 


copy of your famous 
lealth and Strength 48 pages, 1 
hotoeraphs, answers to vital health 
ble advice to every man who wants 
jerstand this hook is mine to keep, 
does not obligate me in any Way 
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YOU CAN HAVE THIS 
KIND OF BUSINESS.. 


business where there is @ constantly 
growing demand . . . all of the time. 
ELECTRICAL APPLIANCE SERVICING! Mil- 
lions of new oppliances annvally. 
All will eventually ne 


repal 


@ 0 [F vou are amsirious 


‘Wont Financial Security...want Independ- 
siness of your 
own, ¢ just extra spore 
time earnings.  Lecrn ELECTRICAL. APPLI- 


ANCE SERVICING. Age is no barrier. 
YOU ARE WILLING TO 
ee IF DEVOTE SPARE TIME 


‘Our New Shop Method Home Training Pro- 
gram will bring practical and technical Elec- 


frical Wroining right into your homel You 
learn by working with your bonds... Bolld- 
ing, Testlog, Repairing. 

YOU ARE 
© TF inccuanicauey icunen 
Like to “tinker” with tools. 


«CTS will send 
you their big FREE Illustrated Book,” 


on a. “Pay from earnings while 
learning” plan. 

YOU MAIL THIS 
© © TF Coupon tooay: 


Please rush_me FREE BOOK, Facts about 
ELECTRONIC KIT, Speciol form for 


ing from “Earnings While Learn 
Nome 
Address 
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Elmag VERNIER ( 


A. quality precision instrument offer 
low price. For inside, outside and 
Made of stainless stee! ‘with hard 


3, 
anteed or money refunded. after 10-Day Trial, 
direct (either C. O. Dor remit with order) for 


PTI, Incorporated elv"toun tS new vor 
|\WAR EQUIPMENT MAIL SALE!/ Tals 


Mi 


BUILD YOUR FUTURE IN 
WATCHMAKING 
an d JEWELRY 


ime-o-dozen trades—learn Watchmok 


WESTERN PENNSYLVANIA 
HOROLOGICAL INSTITUTE 
6. 


DESK 39, FIRST FLOOR CHAMBER OF COMMERCE 
PITTSBURGH 22, PENNA. 


World’s Largest Watchmaking School 


AMAZING NEW OFFER! 


YOU BUILD THIS 
LARGE SCREEN 
TELEVISION RECEIVER 


OF 10, 121/, OR 16 INCH 
YOUR CHOICE picrupe reLevision TUBE 


sinter ou aed 
a med "I CAN BE CONVERTED 


Fanon th 


ie eau fo ho. FOR COLOR TELEVISION 


You will learn how to earn 
money in your spare time, 
without interfering. with the 

RV Pa eR UAH? EER work you are now doing. From YOu GET 


renreer, through the very beginning, the RADIO BIG 
ional plan. in Tetxvion ‘Tnasine "asso 15 TELEVISION. 
a & ° RADIO KITS 
will show you how to AT NO EXTRA COST. 
Cae YOU BUILD THESE 
Row by slipping the coupon to 
ILLUSTRATED 


BIG KITS to enable you to find out how you can becom 
NicraN and earn extra moné UNITS 


get practical e CERTIFIED TELEVISION “TE 
the equipment ii 
ao runr STA 
ierenoprse radio set, and 
many other testing units. 
No matter where you live,no RTPA prepares you to 
Nor what you do, RITA'S for your FOG Necnse-f 
fifective methods can help YOU higher for the FC 
toward a yar Pay CHECK oF holder because only 
IN parative few of the thousands 
Of men in. radio-television to- 
day hold FEC tickets. 


[Frees] 


t the new career book 
(OW TO MAKE MONEY 


EI Send im 
Sune rUb MARE" ytheelutely tree, your b 

Headed to build 0 complete cost, SD Ion ot sear SELEY ION Noe 
TV set, nd many more test= TELEVISION TRAINING ASSO- man will call'on me, °* | understand ‘no 


ing units. GraTION, Newark, N. J. 


RADIO TELEVISION TRAINING ASSOCIATION 
972 BROAD STREET 
NEWARK 2, NEW JERSEY 
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c—) 
$250000 


FOR THIS! 


2100 Other Inventions Badly Needed— 
Big Cash Waiting for Your Little Meas 


[TS OFTEN the simplest i 
‘The Kiddie Kar brought its inventor a cool MI 
dollars. A 70-year-old grandmother made $350,000 on an 
proved overall buckle. The paper clip, the bair-pin, the 
ber pencil tip all made fortunes for the people who "dreamed" 
them up. 

You can cash in, too—if you concentrate om the inventions 
that are really needed! 


The EASY Way to Get Started 


Don’t waste time and brain-work on something nobody 
WHAT to invent. A Valuable book by Ray- 

¢ editor and inventor, lists and 

AL, money-making ideas that 


hat make the most 


gs mest needed and surest te make 


tive, Agricultural, Build- 
1 Howehold, Clothing, Toys, Timesavers, ete, 
This book ALSO tells how to think inventively; how to 
PROTECT your ideas; how to develop an invention STEP- 
BY-STEP, ete. 


FREE EXAMINATION OFFER 
SEND NO MONEY 


Wouldn't you like a slice of the $280,000,000 that American 
inventors year in royalties? Get started new! You don’t 
risk ap pon below WITHOUT MONEY 


‘owe nothing, Otherwise, send only 
$2.30 plus few cents postage, as 
payment in full 

Any one of the 2100 ideas in this 
book can bring somebody a fortui 
Maybe it ean be YOU! Mail 
pon at_once! 
Dene. 1593, 22 
New York 17, N. ¥. 


FREE 5-DAY EXAMINATION 


WILFRED FUNK, Inc. 
Pubitshers, 


sw York 17, M. ¥. 
2109 NEEDED INVENTIONS, for PREE 
1 ep te, book wilh send oe) #236 
‘Twit return It within 5 


Check 

will pay “same S-day return privilege 
(Ge full refund. jam Ordere—25e estra for 
[swerving enarves. Only €. currency accented.) 


36 PoruLar science 


different headings for quick | 


Yes, thy ae the ame 
Vee thot the oficers 
Te. eco tat 


Tredof ior clstive 
wei 20t0 


cheapest work gorment 
They're used but in per 

feet wearing condition 

Some hove slight repoirs 
Truc, the sizes are limited, 
but they are idea! 


mmaed mem 
\Rad"T2e per ger 
iment postage 
SHIRTS PANTS 


‘ook bend sole 
Ada 22c postoge, 


F 
50% WOOL SOX 

BRAND NEW. $6000 value. I] Khali ond 

Best quality russet 

Complete with ‘cinch ond si 

raps. Add $1.00 postage, 


SURPLUS 
ALL-WOOL 
20-02. MELTON 


cm weight A 
‘eot"bergoin. 19 Plt 


wa 3 posts BQ! f 


CARATROOPERS 8.8 


Fe 
URPLUS STORE 


SIOUX FALLSS.D. 


TRAIN NOW FOR AN 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE1, CALIFORNIA 


at’s the matter... 


NOT SATISFIED WITH 


YOUR PAY CHECK? 


xsHome study training, in spare time, can 
increase your earnings! 


For 52 years we've been training men for BETTER JOBS AT BIGGER PAY 


The successes of thousands of today’s money-makers starced in 


a coupon similar to the one below, which they checked, 
and mailed to AM Ic. SCHOOL. The information they 
received opened doors of real opportunity, and steps upward 
which brought promotions and better living through bigger pay checks. 


© Who earns promotions — more money — security? It’s the ambitious man with know-how 
and the self-confidence that comes from training. It’s the man who looks far beyond the next 
pay day and sets his goal, He is determined to merit responsibility and its rewards, and is willing 
to devote some of his spare time to acquiring the knowledge that will give him the power to climb. 


For over half a century American School has provided specialized training for commercial and 
technical advancement. It has enabled men to carn more while they learned more and win pro- 
motions. In almost every business field you'll find highly paid leaders whose success began with 
American School training. 


IT COSTS SO LITTLE — PROVIDES SO MUCH 


‘At a cost you can afford and in hours you might otherwise waste you can prepare to climb in the 


field of work you prefer. Ameri- ME_- STUDY TRAINING SINCE 1897 


can School, an educational i OS= =: 
tution not for profit, offers youa ty f Take ‘This First Easy Step 
wide choice of training opportu- = 


nities. Give serious thought to the & CHECK, CLIP AND MAIL COUPON NOW 
list in the coupon, then check one 
: AMERICAN SCHOOL, Dept 0-346, Drexel at 58th, Chcoge 37, Ml 
or more subjects, add your name MH AMSNISO Shipston, picese tend me PREE information 
and address and mail it. You will 2 pasccestme” oom one ae 
receive full information, without U 
obligation of any kind. Do it now. & 
You'll be glad you did. = 8 .o ae 
SH petite reremansnip — peraion ane Shep aeanagement 

AMERICAN SCHOOL — Cepton 

Dept. 6-346, Drexel et 58th Street, Chicoge 374 city @ Zon tat 


can 
| 


acquire \ 
NIGHTS AT HOME! 


LA LL.B. DEGREE 


LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 


ness and professional advancement, 
‘These 14 remarkable volumes, by 
leading professors and lawyers, cover the whole 


basic field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction ... you learn by doing—han- 
dling legal problems—not by memorizing rules, 

Send for two FREE 48-page booklets, 
‘Training for Leadership,” ‘and “Evidence,” 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
are winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
7 §. Dearborn St. Dept, 383-L Chicago 5. Ill. 


Send me your two FREE booklets deseribed above, 
without obligation, 


Muflers—All Ford, Chev, Ply...$4.45 
All Buick, Pont., Olds, Ch 

Dodge, Hudson, KE. Pack, ete... $5.45 

V-8 and Merc. Du a 
(32-49 inc) 


[A SANDEE Sportone will ovtlost two ordina 
eee More Speed! More Mileage!—plus a tone 


SpFULLY GUARANTEED 
TIRES COST LESS 


Georanteed 24 month 


sen38 de! 


ssoute 5 HER 


Military All Purpose Treads Guorenteed 12 Months 


EARN-BY-DOING 


NATION'S. 
LaRcesT 
EXCLUSIVE 


URC TRIAL: PRACTICAL TRAINING 
NOT “HOME STUDY 
Get actual experience in great 


G.I. APPROVED Si,.*ci'nt tiie 


Hourewiri 


Complete wih 40 pala ond ene 
ft Send $1100 1, 


HOW TO BUILD 78 RADIOS! 


Giant book, Radio For The Millions tells you how to build 
78 radios—an &-tube FM set, a 2-way radio station, bicycle 
radio, vest pocket portable, floor lamp set, all-wave receiver, 
home’ recorder, etc. 192 pages, 648 pictures! Order today! 
When book arrives, pay postman only $1.49 plus postage for 
handsome cloth bound, Regular edition, If after 7 days 
free trial you aren't delighted, return it for full refund. 
‘Write for it today, to: 

POPULAR SCIENCE, Dept. 350, 353 4th Ave., N.Y. 10, N. Y. 


AIR COMPRESSORS 


Lowest ver Closeout Price! 


WESTINGHOUS 
Reg. 60.50 1950 


Model T-1 Complete 


Brand New Surpi Special ot a cmating low pice: 
Wentnguoure Dostis pines type, £54 CIM valame 


Ein We con 


AyD" 
fy 


Taciuded 


Nome. 
SANDEE MUFFLER CO. 5643 Corryne PI. Culver City, Calif. 
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NATIONAL STORES "*yerccten'si "m7 


SALESMEN! 


/E5ICOL 


++. SWEEPING SALESMEN INTO THE BIGGEST MONEY > 
OF THEIR LIVES! “GOLD MINE” FOR DISTRIBUTORS! 


“Laut yar EVERSPRAY createdanation- 
poured spectacular 
i into the laps of salesmen every- 


tlie geas the NEW, InprosdEVER- 

ing to make lat year's 
farnings look lke small change’ Be- 
‘cause Hts your, we offer Salesmen TWO 
spectacular order geters until now wt 
tard of inthe history of Dicect Selling 


2, An Everspray SYSTEM complete 
In every detail that you con 


«+ethen LOAF the rest of the year! 


AMAZING Underground 
SPRINKLER SYSTEM - 


Retails for ONLY. 


$4gs5o P 


NCUKAZY 7 


ae 


‘rare aad Hanh Aes Garden, Ander tans 


sprecd out on @ prospect's 
cere ieye i 
THAN 10 MINUTES! 


Fiisa eather tose sor 
‘perayou can abow him casctly how 
Bi Ererspray Undergroved Sprinkler 

tem is going to work whew i i 
Malled iw bs lot 


takes a speck of pride in his lawn will 
‘want to install an Everspray as quick as 
itcan be delivered to his door! 


when my Eversps 
ally stop their cars to w 
velvety green text 
saw anything like Everspray in 
‘And R. C. Freeman, Chicago, 
how EVERSPRAY keeps our la 
tion all season long. Best of all, 1 dor © 
‘waste hours of time sprinkling wit 


le Tell Me | Have the Finest 


CUSTOMER INSTALLS IN FEW HOURS without damage to lawn! 


{p10 10030, nt wart SN 
‘By 6 “POPUP” HEADS 


How to get an 
EVERSPRAY 
for your own use 
Af you want an Ever: 


spray for your own use, 
ut Special User: 


plete system without a 
penny’scosttoyou. Ask 
for "Confidential User- 
‘Agent Plan” when you 
‘write or mail coupon, 


EVERHOT PRODUCTS Co. 


pray Division) 
2001 Carroll Avenue, Dept. 7-C 


(Ev 


$60°° A DAY! 


{a the NEW Improved EVERSPRAY you've not rour 
hands ever tovenaed. 


meatleally etbaat a bl 


FREE! SEND NAME 


Now forthefirsttimeiahistory,aay 
home owner—anywhere—ca0 get 
an Underground Sprinkler System 
at a price he can afford. Now his 
lawn can be sprinkled like a mile 
lion-dollar estate. And look! Ever- 
speay is all solid brass and copper. 
Nothing to rust oF wear out. No 
pipe fitting to do. No plumber’ 

bills to pay. No repairs. No inspece 
tion. No maintenance. No freezing 


bbgeest summer seller 
‘dead 


rt sale into. 1 
rs tart poscing into your bands ante: 
of dorion year part! 


Chicago 12, Illinois 


because Everspray drains itvelf— 
automatically—every tien 
‘off. No wonder home owners by 
the thousands are rushing to buy 
Everspr 
No wonder Ray J. Eckenrode 
“EVERSPRAY works like a 
charm. On the strength of this 
a neighbor asked 
irchase the same layour 
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YOU CAN BUILD A Fistula is xk 
KIT-CRAFT BOAT Real Threat 


FREE BOOK—Explains Other 


Complete for Related Ailments 
Easy Home 


Assembly 


40-page FREE BOOK—tells facts about Fis- 
tula, Rectal Abscess, Piles and other rectal and 
. colon disorders; also related ailments and latest 
No Experience Necessary corrective treatments. Thornton & Minor Clinic, 
EASY TO FOLLOW PHOTO DIRECTIONS WITH EVERY KIT! Suite 349, 911 E. Linwood, Kansas City 3, Mo. 


fone. amin, unt enn : TRI-STATE COLLEGE 


B.S. Civil, Elect., Mech., Chem., Aero, Radio 

and, elev. Engineering: Bus. Adm, 

DEGREE IN ‘Acct. Visit campus, see well equipped 

27 MONTHS jabs. Low cost. Prep. courses, Per- 

Founded 1884 sonalized instruction, Grads, success- 

WORLD-WIDE ful. Enter March, June, Sept., Jan. Catalog. 
ENROLLMENT 530 College Ave., Angola, Ind. 


ILLUSTRATED COMIC 
CG BOOKLETS 
(Ei ESE RENEE! 


$4950 


fee ny fa fh PRAM 
step-by-step photo di aval toe, Yosh was: 
aecahd $3935 

Bean 


emt. prepaid for 81 in 
sealed wrapper. No C.0. 
GRAYKO, Dept. 1873, Box 520, G.P.0., N.Y.C. 1 


INDUSTRIES 
INC. 


mueteantes 
Bil Electrical Training 


Durham, Conn. 


including radio and electronics. Ext S7th yeor. Enter March 6, Sept, 5. Catalog. 
oratory, shop work, drofting. Prepares for 7604 TAKOMA AVENU: ey 


oN 


ELECTRICAL ScHOOL electrical technician and engin 


NEON SIGN SCHOOL 


G.I. APPROVED 


AD Porutar scieNce 


‘Write tedoy. 


ACME NEON INSTITUTE, Dept. C-2 NS 
320 South Pauline St. Chicage 12, 11. BS 


Prepare Now for Big-Pay TV Jobh—Or Your Own Service Business 


“TAKING THE 
TUBE APART” 
wv 
a NsTALLG 
CASTING 


AT LAST! 


7 6C* TELEVISION 


all in one big book! 


Course in TELEVISION Prepared 
by Famous RCA Institutes Instructor — Starts From Scratch, 
Takes You Step-by-Step From Elements of Set Design To 
Advanced Problems and Color Television 


and expertly, At-a~ 
flance trouble-shoot 
‘identity 
tell 
Bernard Grob, instructor at > how to 
the famous RCA Institutes has “clear the picture.” 
ht hundreds of men’ Just 
like you to become TV experts You For 
He Knows the questions. that a 
come up in student's mind The Foumre 


seem 9 ‘THE CHASSIS 


understand problems of TV 


‘This book will pay 
for itseif the first time 


Now, he gives you everything 
you want’ to know ‘about TV 
theory. broadcasting, repairs, 
Instaitations complete 
‘TV. course’ in’ one GIANT 


a ns one Foy ry Maat e 
meses tages cone: Nt Sh, came SS 


fm your ‘spare time! 


PARTIAL CONTENTS 


Mow ta 
It pi 

ion Made any aye 

ir of Cireult In $92 big pages, 401 pictures, diagrams, 14 peek 


Troubles * Testing J tables, charts he shows you how to install and "TRY BOOK Free FOR 10 DAYS! 
Switeh'To Color TY * (| video AM and audio PM signals originate Get ready now for a prosperous career in 
te To Color TY = ideo AM snd audio, Pe ginate |g America’s fastest growing industry, Be the TV 
Fecetved. Pull directions for servicing each cir- ®XBert of your neighborhood. 
eld Favoment I Shit block of receiver. How to read taciiocope | SEND NO MONEY!” Mail coupon below to 
Hobie Sheer’ {| Patterns in voltage, amplitde, trequency. 3) “Basle Television” FREE for 10 days. No 
idons + Am- [| Xo matter what the repair problem e—this “aoe 


pliner Installation, Ie- ) book shows you how to "liek" it qbickly 


Same 10-Day 
FREE TRIAL OFFER on 
“Elements of 
RADIO SERVICING” 


‘Televising Motion Pleture 
‘= Solving Seanning 


Brightness “Contre! and 
Heinsertion* The 


of Camera Pickup * Pro- WE'LL PAY posTAC 
jection TY © AND 


MUCH, MUCH” MORE! 
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Book . . . If you really 


FREE 24:17 
How to W 


Short Stories, Mysteries, Articles 


BUILD SOLID MODELS for display 


todecorate home or office, 
Wineserene, display on mantel, desk, oF 


Bigs n 
New Opportunities Now. Learn at Home enc, 61/2". in collector's groups. All 


For Part-Time or Full-Time Income 


Have you ever had an urge 
to write? Have you or fi 
‘sbout. People 


jects, including newest ships, 
planes, and historic trains, 

Also solid model cara for HO layouts, Fae 

See them at your Hobby Dealer. StromBecKer 


eral ‘magazines, technical 10 
Dublieations, ete 
Editors ares: the demand for ne: 
# greater than ever. and vou don't hi 
us to make money. Many Palmer beginners earn while 
ie welcome checks for material that may be 
Hy once Vou acquire the technique. And now 
Is easier to learn than you may imagine. through Palmer's 
Unlaue method of training—for not Just ose field of writing. 
but Tor all: Fiction, Article, Radio, Endorsed by famous authors 
“including Rupert Hughes, J. Graham Doar, Keith Monroe. 
nd by hundreds of ral graduates, For example: A. E- 
Voet, leading "Your course 


Send for free circular describing all models 
STROMBECK-BECKER MFG. CO., Dept. PS-3, Moline, Illinois 


T 


PAYS BIG! SEND ror FREE, Bla, ILLUSTRATED 
GATALOG NOW! Nowbligation Graduates report making 


WEAVER SCHOOL OF REAL ESTATE 
15 E. Pershing Road, Dept. PS, Kansas City, Mo. 


Unilities ‘taasanamnirg Retin 
poeta yetopttgen 


Engineering Sicnepatiea tsa 


hstitute GES rod, ouay-to- follow 
é Pao 
She Oran 


) LEARN MOVIE 
PROJECTION 


eafeneg tires. "We 
ust prices” vou 


The Motion 
portunities 

Rela with 
Woare tne, Pree Catal 
THEATRE INSTITUTE, 385 Woshington St, 


Save Moucy-Wake Money 
with LARSON Leathercraft 


eye ene 


Send ten 9 01107 money-making ideo 


J.C. LARSON CO, #225.""97 A 


( MONEY: MEN::: 


eee eee eer 
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IMAGINE THEIR JOY 


WHEN THEY FOUND 


THEY COULD PLAY. 
This easy as A.B.C. way! 


PLAYS ON RADIO 
student T can't keen. 
Tesult of my” ‘cours 
ing trom FHS, 

Sr, eves) morning. 

13. 8., Okla 


LEARNED QUICKLY AT HOME|, 
“didnt. dream, could sctally 


PLAYS AT DANCES 


Tharecompleted your INVITED TO PARTIE 


INVESTMENT PAID BACK 
‘A THOUSAND FOLD 

“Anyone with 

Msi 4 

fhaurand: (oid. I hate b 

Ing for 4 ea 

{none of our t 
P'MCY san Juan, PR. 


Thousands Have Learned to Play Quickly, Easily At Home 


HAT Anstument would you, ike to play W 
W CENTS A DAY! 


sg be eoterttoment of tel fiend 
wrote to the U, 
how a 


thought 
thetting 
fr other 
Aihd over, the radio: others are” teaching musie, taking money 
‘oare'or full ume, And thousands are playing for thelr own enjaysent 


1 sou 10) 
PROOF! (our 
‘83 Brunewick 


NOTICE SEND TODAY »> 


FOR COMPLETE DETAILS | 
Please don't confuse | you'it o , 
‘ou'll open your eyes when you | 
guy method with | fad how atickly and easly yousan | we H 
slaim- | earn to play your favorite instru- | awslian Guitar Fiommcceorren SI Pinger 
ae ee ment. ‘Don't doubt: don’t hesitate, | Yiotin Fence'sane" Precuaet,riaeee 
t, end for the fascinating illustrate 
ear.” We teach you | ooklet that answers all your ques- | 1 
easily ‘and aulckly | fiona: let the free Print and Picture | 1 
to, play reel, male | Sample show you how this method | 1 
Razaaranotes .°% | actualy works “te interested, mail | I 
ot by any trick or | the coupon NOW. | Hl 
Biaaberiayeten *Actual pupils? names on request 


Pictures by professional models. 
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No SHOP 
NEEDED 


Clean and Mothproof 
Rugs and Upholstery 


SEE OUR COLUMN “AD” IN APRIL HOUSE & GARDEN 


fo scrubbing. No soaking 
Fabrics ary i Justa {ew hours. Dift, grease and 
Biany unsightly spots vanish as iby magic - . . colors revive. 
Upholstery and tloor coverings last lover. 

ROOF kills, moths and cari 

to both! Another year." 


YEAR WARMANTY of 
your customer's 


or ahrink 


ritoties are limited! Write now for PREE Booklet explain 
Gotails of Uese Nationally Advertised services, 


Duraclean Co., 0-183 Duraclean Bidg., Deerfield, lll. 


The New 
MOTOR TUNE-UP 
MANUAL (|__| 


Gives you ALL the informa- & 
tion you need in order to 
understandTHOROUGHLY — fs 

the modern automobile en- 
gine and how to keep it in 
top running order. 


ALL principles os wall os 
eteited prectical instruction 


aig all electrical and engine pi 
ens the function of EVERY part in 

batteries, ignition system, distriburor, 
spark pls, fuel and accelerator pumps, 
carbursrr, choke ste, valves, power 
ie bearings, manifold, Cooling stem, 
Starter moror, generator, voltage regu: 
lator, etc. Shows step by step how to 
fei ach par take se meter readings 
are accurace, of trouble, 


ail in all eneop job. 
make all adjustments, Full information i 
on fuels included. 190 dog. i 


CSS set 


Tes seniinCo, 6 Fi Ar Hw Yo I 
Please send me Movor Tune-Up Manual on approval. I I 


ONLY $5.50 
Hendy lists of 


in 10 days. 


| will either remit $5.50 or return the book 


Dn ne ce ee ee me 
AA rorutar science 


New ARMY: MINE DETECTOR 


Aa/PRs 


40 


with 
$17.50 without battery 
By lengthening dipole rods operator 
will be able to increase the depth 
sensitivity. This unit comes complete 
with spare tubes, antenna dipole and_ 
reflector, and instructions manual, in 
wooden chest 914" height x 284" 
length x 15%" depth, Weight in 
operation is only 22 ibs. LESS 
Batteries. Power supply 
‘Three 45 volt and one 6 volt 
batteries, Uses standard 
batteries. Original COST 
$364.00. Shipping weight 
appr. 80 Ibs. F.0.B, 

jew York. No C.0.D."s 
Send Order to 


COLUMBO TRADING CO., INC. 


303 CANAL ST. DEPT. NEW YORK 13, N.Y. 


FER MASTER MIND! 


Leorn Cut Mathemati 
- RC Short-Cut Mathematics 


CASTING 
AT HOME 


ENORMOUS PROFITS 


BAKING 22 Zome 


Baking nope of Americe'high indus: 
iota Dut year round, 
bee fraiued and experienced rien 
oro basic spare time home study" course 
a foundation. 1'ypu have the ‘pei 
Ib this type of work. ead for FR 
"Spporgunities in Commercial Baking.” 


ist serine *aneet, 
rr 


% 80% SAVINGS 
ON WAR SURPLUS 


HEATING ELEMENTS 


be "96° 


OIL IMMERSION HEATER 


$80, gig 4,9" DE, Taree, mowtton. tam, Henk, CARO, ata) 


Beat hee eee 


U S. Corp. Pt 25-3 5637 w. 3 


Chicago, 


A DOUBLE-BARRELED OPPORTUNITY TO 


OLD HOMES 


Li ny) 
No Schooling — 
Steady Work 


Be Your Own Boss! 


Another booming year is ahead in the 
jing industry—and here's a double- 
barreled way for you to CASH IN! 

Start your own business as a floor 
surfacing contractor with American 
Machines—and you will find hundreds 
of new and old homes are year ‘round 
prospects for your services! No special 
schooling needed. No long waiting to 
get going in a business of your own. You 
can start sanding floors and make money 
as your own boss the very first day your 
machines arrive! Earnings of $25 and 
more a day are not uncommon among 
men like yourself who haye become 
floormen. 

You'll be proud to be a floor surfacing 
contractor and take your place alongside 
the plumber, the electrician, the painter 
and other building craftsmen as an 
important cog in the construction indus- 
try. In new construction you work as a 
sub-contractor and when resurfacing 
‘older homes you will usually operate as 
a separate businessman. 


[ead FLOOR MACHINES 


SEND COUPON TODAY 


The investment in floor sanding equip: 
ment is small. The overhead is low and 
you need no elaborate offices, work- 
shop, storeroom or heavy trucking 
equipment, Many men operate from 
their own homes and use a regular 
passenger car to transport their equip: 
ment from job to job. Pleasant indoor 
work...steady the year ‘round 
prospects everywhere...and you are 
your own bos eal opportunity for a 
man with ambition to get ahead and 
MAKE MON! 
Send for “money-making” booklet 
entitled “Opportunities in Floor Sur- 
facing”—use coupon and enclose 25¢ 
in coin or stamps to cover handling. 


The American Floor Surfacing, 
Machine Co., 532 So. St. Clair St., 
Toledo, 01 


Enclosed find 25c in stamps or coin for 
booklet “Opportunities in Floor Surfacing” 
T can start my own floor 


Cr_—_____-sew. 
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NEW 164 PAGE 


next 


The Biggest Bargain Book 
In Radio and Television 
—Hi-Fi—Public Ad- 
—Test Equipment—Ham Gear—Record 
Changers—Records, etc. 
164 pages packed with all new, la! 
mous-make radio and TV equipment at money- 
saving prices. 
Invest a penny postcard and send for this great new 
1950 Lafayette Catalog. Then sit down with pencil 
and paper and make a price comparison test Check 
model for model, and see if Lafayette doesn’t save 
you anywhere from a few pennies to a few dollars 
‘on most every item. 
If you're a service man, experimenter, ham, hi-fi bug, 
engineer, set-builder, of serious amateur—send for 
ouE_ 1930 Lafavewte’ Catalog now. It's gpe of the 
iggest things in America you can get “for free"! 


Lphayette 


famous FM-AM 


HIGH-FIDELITY CHASSIS 


with built-in 


PHONO PRE- AMPLIFIER 
INCLUDING WIDE RANGE 
12” PM SPEAKER!» 
Look at these $300 set features: Latest 11-tube cir- 
cuit plus rectifier. 10 watts undistorted power output. 
Phono. pre-amplifier permits direct connection of 
variable reluctance pick-ups. High and low imped- 
ance phono input. Tone control. Slide rule dial. 
Supplied with loop and folded dipole cabinet an- 
tenna. 12” PM speaker with Alnico V magnet. 105. 
125 volts, 60 cycles, AC only. Chassis dimensions: 
13x9x9¥4. Shipping ‘weight: 25 Ibs. Complete with 
tubes $59.50. 30-day Money-Back Guorantee! If net fully 
sotistied, to us within 30 days, ond you'll receive 
Uronsportation choraet 


~ Lefayette 


[-—~RUSH COUPON NOW FOR FREE CATALOG——~ 
LAFAYETTE RADIO, Dept, KC-50 
901 W. Jackson Bivd., Chicago 7, Ill. 
or 100 Sixth Avenue, New York 13, N.Y. 
Rush me your FREE 1950 164-page C 


PRICED AT 
ONLY 


AG Porutar science 


SORA 


Big Pay Jobs Waiting tor 
HIGH SCHOOL GRADUATES 


1! Write new! Get Book that can 
SEND NO MONEY. Pay postman fi. 


High School Teachers, Students. It You dan 
vent Sou ever made, return for full refund 


frder Woday and we'll Include FREE 
ito help ou take and pest tert 


"are, posaile witht 
ome sTUOY InstivUTE, 


rt Fi ‘er 


TOMALO eYRiCH, 2866 Ne 


‘WaTIOWAL SCHOOL OF MEAT CUTTING, 


GET THIS SUIT a*) 
AS A BONUS! 


YOU PAY 1/2 © WE PAY 1/2 


URETOR TOO RICH 


S. MOTORIST ioe POOR 


7 Sh Put Your Future in Your Own Hands 
~’Be an ARTIST 


HERE'S THE AMAZING WAY WE TEACH YOU STEP 
BY STEP TO DRAW AT HOME IN SPARE TIME 


TWO BIG ART OUTFITS GIVEN Exepare yourself, ‘ithe 


MERCIAL. 

all in one richly. illus 

course. Good art positic 
ou ean become your oO 


‘all at no extra, 


aavanced 0 
cont. 


Read What These Graduates Say: 
Fre 
and magazine pub- 


nt stores, 
Get the facts now: Low 


5 YEAR WRITTEN GUARANTEE 


17, JEWEL CHRONOGRAPH 
ES 


2 PUSH BUTTON 


ORIGINALLY$7150 


POST WARSURPLUS, Our Price 


MUMT fla, ah Sel 
ined. High Coure 


5 YEAR WRITTEN GUARANTEE § 


TT JEWEL WAIST ara 


Geatonen: Send me FREE lnformation covering special train- 
ing in subjects checked below. No obligation 
‘ 


agisae 


anc 195047 


Fi" New Wal Tent 
Poles for above 

49 used Well Tents 
Poles for above. 

16x32! Squod Tents New 


enn 8 hipped a Gi Ce 


GENUINE G. £2 HP. aCYGE 
GASOLINE ENGINES 

Brand new! In original factory cartons. Com. 

plete with oi air filter, dustproot magneto, 

gas tank, shaft pulley, throttle cor 

trol, etc. Excellent for mowers, bi 

‘ete, Ship. w 


P CANS - 5 Gal, Brand New! x 

New Flexible Spout Fer Cans .79¢ (Express Collect) 

‘Sun Glasses—Air Force Type. 

New Sprayer—t-gal. cap. Complete with pump end hove. 

Wt. 15 Ibs. poupod $3.98 
Mail orders add sificient postege unless otherwise meted 


Write for Big FREE CATALOG Today! 


FISLER SALES CO 


4B rorutar science 


$ UPHOLSTERY $ 


DO YOU WANT a money-making business of your own 
end a highly paid tra 


Investigate the opportunities open 


YOU CAN BE THAT MAN! 


Pracical shop tnining at G, TS. will give you the know! 
smilie fener ths uncrowded eld 

Approved Scaal + Mame-Stedy Wining steerable + Payment Pon 
GENERAL TRADES SCHOOLS 

3810 BROADWAY + CHICAGO 13, 11 


FOR YOUR BETTER FUTURE 
Learn AIRCRAFT-PRECISION. Instruments 


‘specialist in a, great industry. Trained men in d 
now. Short, intensive training appva. for Vi 
hon-vets. Employment and housing assistance. Vi 
School or write for free information, 
WEST COAST UNIVERSITY 
‘School of Aireraft Instruments 
S148 San Fernando Rd. West Los Angeles 39, Calif. 


Lean CARPENTRY 
BRICK LAYING 


OL OF BUILDING TRADE 


Indispensable Help for 
Mechanics, Beginners, 
Car Owners, Classrooms 
Dyke's is more than a 
book on automobiles. It 
is a complete course in 
Auto Mechanics with special emphasis on trouble 
shooting, testing, adjusting and repairing, Tells 
HOW to do things as well as WHY, 1481 pages, 
4600 illus. Clip this ad. and mail with $7.50 check 
or money order today. Money back if not sat- 
isfied. 

GOODHEART-WILLCOX CO., Dept. 114 
1321 S. Michigan Ave. Chicago 5 


ROCKET PERFORMANCE 
hem. VAPOUEE gives extral |@ More Mileage’ 


MFG. CO. 


ms a2 see ni 


Prepare in spare time. Practical basic 

training. Long-established school. Send for free 

booklet, “Opportunities in Modern Photography” and 

particulars. Sent postage prepaid. No obligation, 
AMERICAN SCHOOL OF PHOTOGRAPHY 

1348 5. Michixan Avenue, Dept. 1363 Chicago 5, Mlinols 


Trained Men Get the Better Jobs 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANIC. 
BODY and FENDER REBUILDING 


ATLANTA MOTIVE TRADES INSTITUTE 


Be a Watchmaker—Be Independent 
Get practical training at the oaly school in Chicayo, accredited 
‘by the Horological Institute of America and UHLAA. 
Day and Evening Clases—Approved for Vterase 
CHICAGO INSTITUTE OF WATCHMAKING 
6 East Loke Street ‘430 Chicago, Illinois 


FREE BOOK 23 


Pee Ne 


WOOL OF TAXIDERMY, Dept. 


Learn CRIME Detection 


dentifeation 


Make $15 to $50 a Day 


(and work every day) 


Every skilled workman will tell 
Plunibers have the best of it. WIN- 
TER and SUMMER the Plumber 1s 
busy at top wages. No skilled Plumber 
is ever out of a job... compare his 
opportunities with any trade, and 
decide where your opportunity is, 


Own Your Own 
PLUMBING 
BUSINESS 


No other busi- 
ness offers you 
the opportunity 
of starting in 
your own busi- 
ness, and making 
good profits, with 
little other in- 
vestment than 
Universal's 
training and a 
kit of tools, 


JOURNEYMAN 


Plumbing, to the man with 
know how, means profit, In- 
Yestigate’ Universal's unique 
“Shop Method” system... 
This system, developed over & 
quarter century ago by a mas- 
ter "plumber, ‘offers ‘you the 
opportunity "to quickly get 
Into the plumbing business, 
ot'a “war born school, 
‘a plumbing "schoo! 
ped and operated by 
plumbers since 1933, 


BE A PLUMBER 
In Just 32 Weeks 


Nov dust 32 we ous of inten. 
five training equips you to 

a plumber. No need cver serve 
thr apprenticeahip. Don't envy 
the phimber's big profits... 
enjoy them: 


PLUMBER System Shows How With 
Gets Good Tools . . . Not Books 

salary, Universal's highly developed 

Master Plumbers | method makes plambers by. 

Swn their own [| special developed system show: 

mine how to use plumbing tools 


shop. A Journe 
man works for a 
Master, With 
Universal's 
training a jour- 
neyman can de- 
pend on high 
wages from the 
start, 


FREE 


DETAILS SHOW 
YoU HOW TO START 
You em 


~ hot books, EV 
ior ‘ik a Licensed Mast 
Plumber capable of showing 
every trick of the trade. 
Lead Work , . . Blueprint for 
plan reading, éte. This offers 
4 ‘wonderful opportunity. for 
the man. who likes to. work 
with tools. 


Over 7,000 Successful Plumbers 
Recommend This School 


0 ore than 7000 
ra kuch will testy it was the 
sai Plumbing Sehoot that started 
him othe road to proms, 
perfor 
‘devoted. 


instruc: 


stem develope 
Don't waste 


uy Meensed 


pour time looking over 
‘ear sole vestigate 
ths system ergot Into “the 
brottabie Dkimibiig business 


JUST MAIL COUPON 


TRE detals shot thei 


ns Duriness and tell me 
T'inderstand there Is no 


I State 

1. Aoproved. Established 1923 

ie UNIVERSAL PLUMBING SCHOOL 
[820 HOLMES KANSAS CITY, MO. | 
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BE A CLERK 
all my life? 


NOT ME! | 


OF course you 

say you won't, 

But you may 

be unless you do 

something about 
Hoping and wishing 


won't get you a bettet job and more money. 


You must prepare for chat step ahead— 
be ready to make promotion come. 

We have helped thousands of ambitious 
men and women get ahead in the business 
world—perhaps we can help you. 

‘Ac least you should investigate. It may be | 
the turning point in your life to a better job 
and more money. So send the coupon with- 
out delay. Check the field of your choice and 
we'll send you without obligation the re- 
quirements and opportunities in that field— 

lus “Ten Years’ Promotion in One"—a 

00k which has helped many men. 


LASALLE Extension University 
A Correspondence Institution 
417 5S. Dearborn St., Dept. 383-R, Chicago 5, Il. 


want to know whether you can help me get ahead in 

the field I have checked below. Send free 48-page book- 

i ull information about your bome-study taining 
"Ten Years’ Promotion in One.” 


ENGINEERING 2 monrns 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL. ELECTRICAL, MECHAN- 
(enon iS EuinasINe leiaig cio 

agin of young en are crsng sgintring deeree 
Henan ct la ale cing, swans, dares 
Hava NSE oF it eSlags esi tus ned 


Gin. 


roved for Ye inecring preparatory courses. 
sguitdente fromm a8 sea SF forelen countries. Enter 
Sisten Sune, “september. December Beod ‘coupon for tise f | 


‘catalog and full information, Enroli now. 
_—————: Sinn couroN TopAY-—————. 


ical, () Chemical, [ Civil, 


o wate DD Mechanical, () Redio-Televisi 
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Piles May Lead to 
Associated Ailments 


FREE BOOK Explains Causes, 
Effects and Treatment 


If you have Piles, Fistula, rectal abscess, or any 
rectal or colon disorder—here is good news. 


Write today 
Elms Blvd. 


THE FINEST SLING-SHOT MADE! 


STURDY—POWERFUL—ACCURATE 
Tete te the oting-shot with the pune 


tum yokes Sing ‘are tough 


WOOD CARVING 


ig 9” TALL FIGURINE nt $1.85 


ne 
‘This beauty is easly carved in white pine with 
mahogany and velvet base, Complete kit includer 
Matera’ Tra-Fore templates eat dnatrastions, 
For more new and unusual projects vend 100 fot 
|, oes 


BRAUN-CRAFT ‘huvkl°oant! 


MAKE MONEY IN 
LANDSCAPING 


‘Thorough training by Internationally known 
Landscape Architect to start your own 
business: iimprove your home or 2 
thie wel paid eld Mam 
Apprce eterans. 


IT YOURSELF 
with 


CAR SEAT... KITCHEN 
ITS EASY WITH FOAM 
LOWEST PRICES. 


Other Sizes 


COVER YOUR FAVORITE CHAIR 
AND DINING ROOM CHAIRS 
‘RUBBER. 


MANY OTHER USES 


S SURPLUS 


|AND RAPIDS. MICH 


Norman Rockwell 


WORLD'S MOST FAMOUS COVER ARTIST SAYS... 


"you can be a successful artist!” 


Every famous artist was once an amateur. 
The difference between “doodling” and a 
well-paid art job is professional training. Now, 
you can get that know-how quickly, at home, 
in your spare time. | have worked with 
America’s 11 most famous artists to perfect 
new and faster methods of teaching you our 
secrets and short cuts. Get started today. 
Write for our big illustrated brochure. 

It's FREE! 


FAMOUS ARTISTS COURSE 


Institute of Commercial Art, Inc. 
Dept. C-11, Westport, Conn. 


Norman Rockwell + Al Parker 
Jon Whitcomb + Ben Stahl + Stevan Dohanos 
Robert Fawcett * Harold von Schmidt 
Poter Helck * Austin Briggs * John Atherton 
Fred Ludekens + Albert Dome 


rons FREE! 


Mats money. Know how tobreak and 
i pores, Wie day 


au BIG MONEY! sity 


KIKTAVI COMPANY, Dept. PS-3, 2111 W. Manchester Bivd. 
Los Angeles 44, California 


$4.00 Worth of 
Sand & Cement 


this 4 


produces 
Attractive 
Fireplace. 


<e 
Sells on Sight 

from $60. to 
$80. Easy to 

start your own 
Profitable Bus- 

in 

Ths Sevwa iesage Molds and | 


ar the most and folareot 
ser lavente. Simple To operate, two men can produce five feplaces 2 day. 
BIG. (DEMAND! 


Sell all you 


mck ane tel, Deo't 

‘home town. Mail coupon at nce for ful details a8 
your territory. 
JAL_ ENGINES CO., Ine. 


307 HUNTER ST. © GLOUCESTER CITY. N. J. 


Home-Study 


COURSES 


Offered under the 


Faculty Graded System of Training 
Available to Non- Veterans, and also Veterans 
in All States 
under Public Law 16 and 346 


Practical Business Administration 
Fundamentals of Sales and Advertising 
Production Management 
Bookkeeping and Accounting 
Building, Estimating and Contracting 
‘Automobile Maintenance and Repair 
Locomotive Operation 
Locomotive Maintenance ond Repair 
Steam Locomotive pair 
Railway Locomotive Maintenance and Repair 
Railway Electrical Maintenance 
1y-Car Shop Maintenan: 
Electrical Courses 

O Machine Allied Courses 
For Further Information and Catalog Check, W'ith- 
‘out Obligation, Course Interested in and Mail t0 


F.G.S. Training Division 
AMERICAN TECHNICAL SOCIETY 


Desk PS, 850 East 58th Street 


jaoooooooooo0o0o0 
eg 
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ALL- PURPOSE SMALL MOTORS 


D-2 Satie Tacloged. Ae 
Bear bon havin for 


Peace 


ADs THE EB dora, Wiles Yor Foto 
NESCORP ELECTRONICS ©" Phis.2875 Mj,Grgn# AY 


‘A CHALLENGE FROM WASHINGTON, D. ¢.1 
Help Stop Crime! Train at home, Earn bie 


Sone modern and, com 
which prepares 
Saar your own ‘busi 
training in day or 
ox upon requ 


Hon--practlea 


chanical Dentistry 
Dept, 808 Phiiadelohia 


INDEPENDENT IRON WORKS 
2416 East 23rd Street, Dept, 
Lor Angeles 11, Calif, 


DESIGNED TO 


SAVE GAS! 


‘only 6 MINUTES to € 
Hats, Oo at oy atevey ee 


FREE TRIAL 


ON YOUR CAR 
Woke" Comrirre’ £UE 
IBUSTION~ therefore, MORE. MILEAGE and, BETTER 
ENGINE PERFORMANCE, Pecnion ade fom es 
‘eaneparent plastic, so you cam ACTU/ 
FORE eieSioning muck “Troutle' Shooting for engine troub 
TRY THEM AT OUR EXPENSE...SEND NO MONEY 
‘your name, address, and number of cylinders in your car 
yy them for 10 DAYS, then IF SATISFIED, send. only’ Bie 
for each resister, If not satisied, return them—NO QUESTIONS: 
‘ASKED. Send ‘Today OFFER LIMITED. 


TYCO AUTOMOTIVE ENGINEERING CO 
12070 Lenkershim Becteverd + orth Nelirwoed, California 


IMITHING INSTITUTE, Dept. ps. 


vowro HY PNOTIZE 


COMPLETE —ONTY, 


‘The Home Craftsman Magazine, 


. $2 
th New York 13, N. ¥. 


AUTOMATIC! 
It winds itself! 


THORESEN DIRECT SALES 
131 West 33rd St., Dept. 7C-200, New York 1, N. Y. 
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Owners are making 


BIG MONEY 


VERY SMALL 
INVESTMENT 


operating this 
FRANCHISED ROADSIDE STAND 


One of the greatest opportunities in America! A 
business you can start with very litle capital 
+ and make thousands of dollars if you follow 
our proved methods of stand building and ope: 
ing. A 28-page folder shows plans, testimoni 
from owners . . . gives hundreds of other essential 


facts, Send for your free copy! 
[AicHendio) 
" 


TRAINED MEN 


win the good jobs in industry 


9, Peete for good-paying job! Franklin Tectoleal Institute 
‘ou for aa engineering or techaleal position. More 
fa electricity and 


‘tind. year 
Plan now to acquire the ‘raining whieh you need 
o get abead. Write for catalog today 

FRANKLIN TECHNICAL INSTITUTE 
39 Berkeley Street Boston 16, Mass. 


A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


Fer 
‘Be coostating ‘ofan 
Shag powerful Tear 
{inde now ‘in. uve 


Hogen Supply Corp. Dept. D-803 


‘nowevn ELECTRICITY! 


APPLIED PRACTICAL 


ELECTRICITY = 


pate USE SET FREE FOR 7 Days! 
Bee them Shale suet 


ie, PRie of charge, your’ 150 Shop Prints 


ttc inciuas 
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EASY TO LEARN CODE 


Treasure and Mineral 


LOCATORS 
GEIGER-COUNTERS 


FOR URANIUM-ORES 
EREDIT PLAN—FREE LITERATURE 


FISHER RESEARCH LABORATORY In 


Pale Alte, Cait. 


(MEN WANTED 


to Wear Made-to-Measure 


SAMPLE SUITS 


Pay No Money! Send No Money! 
© Men can't resist my sensational 
aluen in all-wool, made-to-meas- 
H] Ure suits. Actual garments clinch 
1 SIS att rake cany for you to, 
Jour own alt fo wearand showand to 
Trale money in fuller spare ime! My 


4.C. FIELD & SON, INC., Dept. C-1720 
Harrison and Throop’s' icago 7, Hinols 


BLOW 1S Jewel BT eat End 
| \ Paitin 
is Fun! 


NEW, QUICK, EASY WAY TO ENJOY 
AMERICA’S FAST-GROWING HOBBY 


People Who Never Dreamed 
They Had Any Talent Are 
Now Painting Good Pictures 
MARYLAND DISTRIBUTORS, Dept. 28 Thanks to This New Guide 

501 E, Baltimore St., Baltimore 2, Md. 


FREE FOLDER: 


AI enay to peStiatctcare, Tree 
—_—_—$—_————————— bag ‘eflections on water, 
NEW! SENSATIONAL DEVICE Seine ail. ‘create lovely” eifts, 
= ENABLES ANYONE TO TES T gs | Thotuane "al seaders 


eee 
OWN | fice ieee tyra 
EYES | fee soe i a 


RI our AT HOME Previous Trolning Needed 


jeck-End Painter” was written 
Susinessman who took up paint 
hoot Laurer 


cat 
“ ire 
MAKE IG MONEY QUICK | fuvase, taytie™aited han att a 

omar 


FREE SAMPLE KIT! 


wed wisdom 
for ‘people’ “star 
from No previous training 
Gf any’ Kind neceestr” 


This nationally renowned sc 
Rraduates tn ood salary positions: thru 


"wilt care 


BUSINESS UNIVERSITY AND | SEND NO MONEY 
EXTENSION SCHOOL Exomine Book Free 10 Days 


pavunon Get this picture-packed 
renwe?| book on Model Railroad- 


"FREE EXAMINATION: 
or, Paintin 


Jexpensive — surpri 
money is needed. I's constructive — hobbyists 
md abeoTbing hours with the world's fast= 


this book explains to, 
gunstlart Bend pe tony far yous. conr “Model 
rathority, MODEL HAILROADER MAGAZINE, DEPT. 
Sin iibrautee 3 Wise 
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Here it is. 
The HOME MECHANIC'S 
OUTDOOR HANDBOOK 


By RR. HAWKINS and C. H. ABBE 


Complete Step-by-Step Directions for Every Type ef Oxtdoor 
Construction—from Walks and Fences to Garages and Tenais Corts. 


This great new handbook shows you how to mix concrete and 
mortar, how to build with bricks, tile, conerete blocks, build- 

sting Hagstone, Rieldstone, et. 1 shows you how, to cake 
lls and fireplaces tor outdoor cooking ; shuffleboards, horse- 
Shor-pitchiag grounds, badminton courts, and swimming pools 
for health and recreation. It covers in covuplete deta the con™ 
struction of driveways, walks, steps, curbs and edgings: walls, 
Hindow elt and as: Giceaeways bors, tllacs tok 
ridges and other small structures’ sprinkling. systems, 

pools, and outdoor lighting systems, 

Examine This Great New Book Free! 
Doo’t send any money, not a penny! Just fill in and 
mail the coupon below and. you will receive a copy of 


this bik, practical, fully illustrated book to. examine 
ight in your own’ home for ten days at our risk, our 


MAIL THIS COUPON NOW: 
nd Company, Inc. 
New York 3, N.Y. 


Mechanie's Outdoor 
 Teturm the ook of 
ie, and $2.00 for two 


— 
Publishers § 
Since 148 


D. Van No: 
250 Fourth Avenu 


‘return privilege and re 


PRECISION VERRIER © 
CALIPER 


style, workmanship. of 


irene 


GLOGAU 4 CO., INC. 


1908 Biremwood Avenve, 
"Chicago 30. Hilinale 


Locksmithing 


AND KEY MAKING 


S = 


Sz) 


y 


Sere toe ‘ony $3.95 rn) 


LEAR TO PLAY 


CHECKERS 
nd 


‘Send @ $1.00 bill in on envelope with your nam 


tor 


Jonvary and February Tstves of the cher 


“THE AMERICAN CHECKERIST” 
345C Poyne Avenue North Tonowando, N. Ys 


haces 


WATCHMAKING—JEWELRY REPAIR 
ENGRAVING—STONE SETTING 


Many opportunities for trained men and women In this 
fascinating. prot id. Bo 

ffsining in’ modern shops, Pro ‘tools. furalshed. 
Nationally’ approved. No experience necessary. GI 
proved. Write today for FREE catalon, 
axe seunJEWELRY TRAINING SERVICE 


GETTING DEAF? 


Don’t let deafness kill the joys of living. Do 
as hundreds of thousands have done. Let a 
home trial prove you can even hear a whisper. 
Here's Zenith's amazing guarantee—if any 
$200.00 hearing ai outperforms Zenith's 
newest, tiny, 6% oz. single-unit “Miniature” 
Radionic Hearing Aid in elliciency or econ- 
omy, your money back—under our 10-Day 
Rewien Privilege: Only $73.00 complete, ready 
to wear. For authorized Zenith Hearing Aid 
Dealer in your locality, consult your classified 
telephone book; or write us for complete 
coast-to-coast dealer list. Free descriptive liter- 
ature upon request. Address: 

Zenith Radio Cerperetion, Hearing Ald Division 

Dept. 392 
5801 West Dickens Avenue, Chicage 39, Minois 


Makers of World Famous Zé 
FM and Television Sets 


5G Porutar science 


RUPTURE! 


‘An amazing Air-Cushion 
Invention allows body 
jom at work or play. 
‘Light, neat cool sanita 
Durable, cheap: Day and night protection hels 
‘Naturesupport weakened muscles gently but surely, 
i, Sent on Trialt Write NOW for free Booklet and 
Proot of Results. All correspondence confidential, 


Brooks Company, 161-¢ State St, Marshall, Mich, 


STUDY AT HOME 


YAH AN EDUCATIONAL INSTITUTION 
Courses in ENGINEERING! El ‘Civil, Mechanical, Dratt- 
ing," Architectural, Automat! 

Radio, Structural, Mining. 
frigeration. Aur Condition 
Courses tm 


MeKinay-Rossevelt incorporated, 4611 43, Shridan hea, iis 


NEW POWER FOR YOUR CAR ENGINE / 


BY CONSTANT BALANCE OF When Tobe OIL SUPPLY ° 


five fi Np Cot ance Tone — 


iAnvel — OILER 


Here’s the famous, low cost, auxiliary lu- 
bricating system that_metcrs MARVEL 

MYSTERY OIL to critical upper cylinder 

engine parts, precisely in accordance with ~ 

engine load. The compact INVERSE Sin 
OILER functions inversely to manifold 

vacuum, retarding feed visibly when throttle is closed or at engine idle, an 
exclusive MARVEL feature! You can keep ring, piston and valve wear 
down and performance way UP with the sensational MARVEL INVERSE 
OILER. 

Learn about MARVEL MYSTERY OIL too—the famous oil improving Additive 
for YOUR motor oil et roduces a slow idle, faster engine pick-up and an 
even, power pull. mae of car owners are using it in increased volume for 
engine protection. MARVEL lowers vil drag resistance, reducing frictional wear 
and increasing effective power. Add it 0 your motor oil! 


“The MARVEL INVERSE OILER 74 Eaccly Installed on Most Engines 


EMEROL MANUFACTURING COMPANY, INC. 
242 West 69th Street (Dept. P.S.) New York 23, N.Y. 


BE A PHOTO- ENGRAVER 


hop. 
INING and TASOPE EQUIP- 
ed world wide recognition 

since 1931. Write for descriptive literature 

today. No obligation 

DEFT. PS'3_TASOPE BLDG. AURORA, MO. 


LEARN MEAT CUTTING Pal 


si a ; 


‘The steady, dependable trade of Meat Cutting taught easily, perience, Thowands of succesful graduates, Send coupon 
quickly by improved HOME METHOD. National School, for FREE Bulletin NOW 
malt 
— Fat 
| Nation School of Meat Cutting Div. 0-88, Toledo 4, Ohio | 


| enivitune. No"obiteauon, "No! Sutesman will eats "*t M*™ 


.n prepare in Your Spare Time At Home, for a better 
igger responsibilities or success and security in a store 
‘own. Remember. PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
a complete meat education, For beginner or men with ex- 


ma 
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LECTRO:-MATIC 
SPRAYER = 


NO MOTOR...NO COMPRESSOR NEEDED 
‘onty 


Sensational 
NEW. 


‘Postpaid in US. 
Postage extra on CO, 


HERE'S A SPRAYER THAT REALLY WORKS! 
Just fill this amazingly simple sprayer with enamel, 
lacquer, varnish, stain, light oil, insecticide, moth or 
fly spray, plug it in to 110-125 volt AC 60 cycle cur- 
" id you are ready to do a professional job of 


painting furniture, automobiles, shop equipment, 
farm machinery, bicycles, screens, woodwork, etc. 
Use it for disinfecting, moth proofing, fly sprays, 
livestock sprays, rust proofing, too. Precision engi- 
neered for long service, fully guaranteed. Replace- 
able mason jar, Weight 21/5 Ib. 


The LESTER Co. jorsii"ouiso wn. 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


SSS 
In Our Chicago Shops 


CLAUTO MECHANICS = [[] WELDING—ARC and GAS 
(DIESEL MECHANICS] MACHINIST 
CUREFRIGERATION ~—-_[] PIANO TUNING 
(Ci BobY-FENDER 

Above Approved For G. 1.'s ond Civilians 


ing—tow Living Expense 
1902—Day end Evening Clesses 
Also the following Home Study Courses 
Ooptastic (REFRIGERATION DO Diese. 
ICALL IN PERSON OR MAIL THIS AD TOm = 


GREER SHOP TRAINING 


Desk E}) 460 South State St., Chicago 5, Il 


eg a 
Hae Seeinse 

ve se 
tame. 


city, 
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Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUSINESS. SUCCESS and 
LARGER PERSONAL EARNINGS, 40 years ae 
instruction—over 114,000 students enrolled. B 
Degree awarded. All text material furnish Easy 
payment plan. Send now for FREE BOOK—"Law and 
Executive Guidance.” It explains the course—how 
you may enroll and the many ways you may profit 
from Law Study. Write TODAY to: 
 AmanICAN EXTENSION SCHOOL OF LAW 

646. N. Michigan Avex, Chicogo. 11, Il, 
COMMERCIAL TRADES” GRADUATES GIT 
THE BETTER JOBS because they ore PROPERLY TRAINED! 


COMMERCIAL TRADES INSTITUTE 
200 South 20th Birmingham, Ala, 


FOR PROFIT ano PLEASURE 
COPPER TOOLING & ETCHING 


How to Make ani =) 
z Simple Cartoons’ 


Sap POSES = 
F x 


Buy and sell world-wide without capital. 
Travel abroad if desired. Export men and 
women in demand. Your own business — 

Salaried jobs in many branches of Export-Imy 


Import. Practical, 
eke WORLD TRADE COURSE teaches you quickly af 
sme in spare time. No previous special experience or school 
ing needed. World Trade Certificate awarded. Write today 
for FREE BOOKLET. No obligation. State if veteran. Air- 


‘mail reaches us: 
Importers, 1418-BI 


t. THE MELLINGER CO., Exporters- 
Westwood, Les Angeles 24, Calif, 


$200 GROSS IN MY 
FIRST WEEK! 


Some Make More, Some 
y W/qless ... Start This Bus: 
! mess for YOUR OWN 


Would YOU like to own a per- 
Tanent, Year-round business, 
in which it ts possible to take in as much as 8 
gross the first week, as did L. A. Eagles? BR. E, 
‘Traynor says, “I made $62 gross in one day.” 
R. R. Newlin reports, "T have averaged $173 ross 
Der “week.” Others ‘report gross from $100 Der 
‘Week to $12.000 per year, 

Surely YOU will want to investigate a golden 
opportunity like that. You need not have. any 
Special skill or experience, but if you ure ambition 
Honest and courteous, we will help you to start and 
succeed’ In ‘YOUR OWN ‘money-making business 
‘Where net profits are high. 


No Shop Necessary 


Qur Electric Rug Washer cleans rues and carpets 
Hike new right on the customer's floor. “This quick, 
thorough and highly efficient method removes dirt 
and Grime, thus’ restoring the natural, fresh 
Beauty of floor coverings. Anyone can run it, Rugs 
aiid carbets age Dot Harn ewtomers 4 

ere are hundreds of possible customers in 
YOUR vicinity. Most of them have several tu 
needing regular cleaning. ‘To get's quick start, 


SECURE YOUR FUTURE 
3 TRADES in 1 CAREER 


WATCHMAKING 
e 


JEWELRY— 
STONE SETTING 


Each Trade con be o full-time job; together they 
assure numerous high paying opportunities, or a 
business of your own. Profit by the Nationally 
Recognized Training Methods of the Kansas 
City School of Watchmaking. Enrollments now 
ovsiloble. 

CLIP AND MAIL THIS COUPON TODAY 


ENGRAVING 
. 


KANSAS CITY SCHOOL OF WATCHMAKING 
6, Missouri 


G.I. Approved 


FREE BOOK! MAIL COUPON 


VON SCHRADER MFG. CO. 
SMF, Racine, Wis. 

nd’ at once (no obligation) your PREE booklet con- 
tating intorsaulcn abot sour Blectrie wag Washer ad 
Sow ican own my ons permanent, proptabie B 


nese, 


es 


adi 


(Zone) —State__ 


shany few rues or carpets. These 
fell their “friends and soon you should have an 
independent, prosperous business, and you should 
beable to keep it growing. Send the coupon RIGHT 
NOW for booklet that explains everything. 


Every Machine Guarant 
ond Easy to Own 


You take no risk. ‘These wonderful, fully euaran- 
feed machines have Geen used ‘and endorsed ‘by 
largest hotels, railroads—also used by U. 8. Gov- 
ernment, Many individuals 
fave bulit up successful 
Businesses. that made big 
profits. Mail’ the coupon 
TODAY and we will send 
complete information, 
{ncluding how to start 
and. suceeed in YOUR 
Business without a large 
wwestment. Don't de= 
lay your ‘BIG opportu 
nity. Send the coupon, 
AY ONCE. 


EARN MORE (= 
MONEY! 4m 


Personal Attendance 
Courses 


eh by famous 
Stour Resident School, Resi 
dent Training 1 avatlable eth 
iubsistence under the G.I 
Till to serious workers 

Home Study Course 
Tow can train yourell for an 
action-packed, yohitable carcer 
oi? 1s INDIVIDUALIZED. Home’ Study 
Ouse ta spare time short cut to success. Invest Your 
time in your future—don’t waste it! 
——= Dent delay! Write today for FREE literature —— = 
Sey. foge nultte of Peto 


one 

NEW YORK INSTITUTE 
OF PHOTOGRAPHY 
10 West 33 Street, New York 


GOVERN M ENT 
START AS HIGH AS 
$3,450.00 YEAR 


Veterans Get Special Preference 


MEN—WOMEN 
Hoilvay Mell Clerks 4 


/ 


Rochester 4, 


Gentlemen: Rush to me, 
FREE of charge, list of U. 8. 
Government big pay jobs. 
Send FREE 40-page book de- 
scribing salaries, vacations, 
hours, work. Tellme how to 
qualify for one of these jobs, 


= 
° 


< 
3 
° 
e 
/ 


Name, 


Vet?. 


Learn this 
Profitable 
Profession, 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of me and women betmeen 1 and 5D make $10 to $20 in 


these or in ri 
‘rom home tre 


Indepenioce and'prepate’ for future ‘security 
by “aualifsing “for, "jour, Diploma. Course "ean 
be completed: into. 4 months. | Many’ earn 
while they learn, “Begin your training at once, 


Anatomy Charts & Booklet FREE 


Enroll now and 
thang" needed 
rowing’ iemand. for ‘Bel 
Se ‘coupen at snes. for 
ny Charts and 33-Pane ‘wivetrated Beeklet, 

‘estonia. 
TWe COLLEGE OF SWEDISH MASSAGE vel 
Dept. 0700, 41 €. Pearson. Chicago 11 

Please send me FREE and postpaid. Anatomy Charts, 32-pare 
Booklet and complete details on Home Training. 


Name. 
Adarem 
cu. 
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m AUTO MACHINIST 


Dram Top Pay » © We Jeb Worries 


WRITE TODAY FOR 
FREE BOOKLET 


AMERICAN TRADE SCHOOL 
2407 McGee Kansas City, Mi 


BARBELLS 


Finest Quality. 


ITALIAN | ACCORDIONS 


All ty all models, Very best. Hand 
Maae, Fully sane Buy direct tr 


prices, and. 
Glons. Ch 
Uns, We take any Instruments. In trade, 
Send name and Address for FREE, cataloz, 
ITALIAN ACCORDION MFG. CO. 
7600 Cottage Grove Ave., Dept. PS-3, Chicago 19, Ill. 


HANDBOOK OF AIRPLANE 
MAINTENANCE & OPERATION 


Easy self-study course and up-to-date reference manta 
Fee ptiond book Govers‘bste tpl sod Tuetionn Got 


ia pages. 
index? Speeieation da 
craft. Only $5.00—refunc 

NATIONAL AERONAUTICS COUNCIL, Inc. 0 
37 west 47tm street 


gy How CHE A P OIL BURNER] 


FOR HEATING AND COOKING STOVES « FURNACES 


NORTHWEST MFG. CO. 731-c Mitehell, S. Dak. 


make your own \ou | 


Ose ss 

Zz 

Zhe 

22: SLACKS 

= 6 Send for FREE INFOR- 

= MATION on fascinat- | 
ing new way to learn | 
slack tailoring by 

= mail! Hundreds of 

2. illustrated, easy-to- 

a 2 follow directions! 

=% 3 Penny post-card will do! 


OSSCO Geiger counters are used for locat- 
ing deposits of radioactive ores. All models | 
light weight but ruggedly built for fi 

fery sensitive. Write Dept. P3 for 
ond prices. 


FREE—Amazing B. 


RHEUMATISM, “ARTHRITIS 


1 you satfer the acker, pains nnd dscomfert of Rheumatic, 
as ‘manifested in ARTHRITIS, NEURITIS, SCIATICA ot 
LUMBAGO, send today for the FREE Book. It reveals im- 
portant facts about why drugs and medicine give only tem 
Potary relief without 1 ‘causes. Explains Tully 2 peoven, 
Specialized system of 

distress. No obligation. 
BALL CLINIC, Dept. 36, Excelsior Springs, M: 


MONEY SAVING OFFER! 


‘or FREE 


LEATHER CO. 
P.O. BOX 73I-R 
FORT WORTH, TE} 


DIESEL MECHANICS NEEDED 
BIG PAY .. . GOOD FUTURE 


Er 


steady, employment 


1D Non-Veteran 
Home Study 0) 


so easy to do 
yourself! 


SAVE on today’s high labor costs by doing 
‘own floor with MATICO—the beautiful, new as- 
Phalt tile, 27 attractive colors, including’ exclusive 
Hecoratortight “Petal Tones." afford. unlimited 
design possibilities to clean and 

so durable! Use it in any room; ileal 
in “basements “and on. con 

crete slabs in direct contact regi 
with the ground. ean 


send complete “S-Minute Instruction Kit" 
ig" sas. ‘Of MATICO installation. 1 enclose 10c 
NAME. . 
ADDRESS 
erry 


-STATE, ; 
i. 
mance 1950 GL 


Spaeh yee Seka atte Sete: 
SRE Whaat e ahaa of 
io Faat eaten 6 

mane goa MONEY Now 


rence method. Use. 
Et ijuaderstoog answer 
ind cualy unger 


“Here's How CREL — You for a 
Professional Career with Industry-Recognized 
‘Training in a Minimum of Time 


TELEVISION 


RADIO - ELECTRONICS ENGINEERING 


Faduates of CREL residence schoo! are. preferred 
by industry because of their training and ability. 
‘This recognition is the reason that CREI men 
juickly find good jobs. With 23 

teaching ex; 
CRET offer: 


‘years of practical 
rignce iy these ‘higniy technical Heide 
fan“outatanding faculty. modern and 

Tao ope and’ eaulipments 
Rsdente are aciepted twite ‘onthiy and each 
Thay. advance’ as rapldig as he is capable: The Waste 
Course with one specialized course Sequires an average 
of'20 months to complete: CREL is recognised as one 
of the’ country's “leading 
Rechnteat institutens ite 
Work is of college level, It 
Prepares the. young. tan 
ag fora eood Sob ia ntiustey 

Sh tre hintnti of time 
a} wis 


tute Founded tm 1927 


Mail coupon for Free Catalog 


Capitol Radio Engineering Institute, Dept, 1838 
16th & Pork Road, N.W., Washington 10, D. C. 


siden. schonk catalog and, complete deta 
vind tee Sy eed else sa 


62 rorutar science 


14K GOLD PLATED 
¢ ROW EAH WRIST W ATCHS 


Leather strap, It measures distance, 
Speed of cars, ry ad 
other_moving ol 
Keeper, stop wate! 

‘ONE YEAR’ WRITTEN. GUAR- 


age. Or send cash (money ord 

heck with, Your order” and 
charge. Chrom 

Total 87-10. 


1810 


Bors Plus Tax 


MARDO SALES cO., De; 


BURIED TREASURE. MINERALS 
AMAZING NEW GOLDAK LOCATORS 
SENSATIONAL NEW MODEL! 
ONLY 11 pounds weight! One hand 


operation: Money-Back Guarantee of 
Superiority, Write for full details, 


REFRIGERATION | i _a 


PAY 7 _AIR CONDITIONING EA 


Tor 
Bisebe 


DEPENDABLE 


CRAFT SUPPLIES® 


LEATHER CRAFT: PLASTICS“ POTTERY 
CRAFT BLOCK PRINTING*BELT CRAFT* 
TEXTILE COLORS POWER TOOLS-WOOD 
BURNING “INSTRUCTION BOOKS+ETC. 


DWINNELL CRAFT SHOP, 


ce D3 303-—Wheet 


LOCKSMITHING & Key Making 
PRACTICAL UP-TO-DATE COURSE 


Stucco Spraying Can 
Be Your Opportunity 


You can build a profitable, lifetime 
business wich Colorcrete. Large wait- 
y ing market. Work is easy and inter- 
esting. Moderate investment; high 
return. Large waiting market. Full 
instructions and liberal co-operation. 


Sprayed-On Beauty 


Colorcrete is modern beauty treat- 
ment for masonry surfaces—exterior and interior. 
Fuses to concrete, stucco, etc. Applied by air pressure. 
Range of many smart colors. Proven by 20 years of use 
on all kinds of buildings. 


Write on wire Jor \ i 

Ipportunity 

Book. i> sol, 
COLORCRETE 

INDUSTRIES, INC. Bt) my |) aj 


572 Ottawa Av 
Holland, Mich. 


TO HOME 
PLANNERS 


soe) SHOWING ALL TYPES 
‘OF HOME DESIGNS 
thave'than 130s ) AILS Books: 50 
‘ranch and ‘Suburban “Joc, for . 


Tt ActigmeCowen nina’ country") Postpaid 
veHfecetfe elections,” at be Many designs in color. 


Here's News! Ordinary toilet 
Paper makes an ideal oil filter. 
Laboratory tests prove it cleans 
oil faster and better than popu- 
lar makes of filter elements. AIL 
you need is a_simple set of 
Retlif Adapter Plates . . . and 
you can start using tollet paper 
Tolls (costing about 7 cents) in 
your present oil filter. For proof 
and descriptive literature, send 
name and address to: 


Los Angeles 


increased ; gas’ mileage? 


NEW air-bleed_ idling 


places prevent SOLID 1D Lt 
r TMENT REW 


Your carburetor. (8 cyl. cars use 
The objective is to lessen the 

Yacuum and thus try to INCREASE YOUR GAS 

MILEAGE, About ¥ MILLION NOW IN USE! 
‘Most users who write swear by thom and report 


veto 25% MORE MILEAGE 
comment on: SMOOTHER MOTOR: 
TING: FASTER PICKUP: BETTER IDLING. 
fear at them and. curl our 
hair with “NO improvement” ...and fire (hem back 
AT OUR EXPENSE wing Ganes CAN somo- 
times FALL. Therefore, we invite YOU to TRY the 


“LITTLE STINKERS” 
WITHOUT COST” io see what they will do for 
you. Send NO money. Pay postman NOTHING 


Try Before You —10 Day Free Trail Offer 
Just send us your Name, Address, Make of Your 
Car, No. of Cyls., and Make of Carburetor by poat 
card or note. Ganes with literature will be prompt 
Sent you postage paid. ANYONE can install 0 
in ONLY 5 MINUTES. 

USE GANES 10 DAYS 
Check for INCREASED "GAS" MIL! 
must average 2, 
GALLON, or cine NEEDI 


Needle; or you, too, can fire the Little 
home AT OUR EXPENSE—AND YOU'LL OWE 
NOTHING—AND WE'LL ASK NO QUESTIONS, 


SEND FOR GANES TODAY 
350. nog ge 
A 


and man 


ND _NEW. Mode under mil 
Ground optics, lightweight metal 

7x35 Coated Optics 
7x40 Coated Opties 


TITS PALM OF HAND 


s Tay rom 20, DAYS AT ee 
epipesats, bee tna i Gate Haas oe 
mae snateeell NITED BINQCULAL co. 


cenieago, 20 
ARCH 1950 63 


RUNNING WATER 
SYSTEM 


For Shallow Well, Cistern, 
Lake or Stream 
(Or as Replecement 
‘or Booster-Pump 


© Simply connect to water source 

ese) plugin. cord turn on 

ait the sparkling water Sou. want 
B e ‘Nes 


LAW iss: (al 


MAN," which shows how "to learn. law for 
bus 


the courts of last resort as "M.A.L.”” Many 
successful attorneys among our graduates. LLB. 
degree conferred. Moderate tuition; low monthly 
terms. Money-back Agreement. Write today. 


BLACKSTONE COLLEGE OF LAW 
225 N. Michigan Ave., Dept. 123, Chicago 1, Ill. 


spondence Institution Fe BURDEN SALES COMPANY 


825 "0" St. Lincoln, Nebr. 


with new STOP LIGHT FLASHER! 


Makes Your Stop Light Flash 115 Times a Min, 


‘Rone 
jg factories — 


ae 
nner ieee bees om 
se Cie a batt 


obi, ‘soa 


Ye DIRECTION SIGNAL 
\ 


[Y Flashes Your Turns | 
Electrically 


No more wint 


fod: 
Bonts. ‘Two bi 
Tre 


\\ 
window crank. 


WATCH REPAIRING 
be 


master watchmaker! 


Our 43 
‘watchmaking, gem setting and engraving, 


MONEY BACK GUARANTEE | 


ox $-3.1743 North eave. 
‘Gnicago 47 


CHICAGO SCHOO 
Dept. 430, 1608 MM 


Convert KITCHEN MIXER to POWER TOOL in Just 10 Seconds 


Sand, Wax, Polish, ete. Amazing new attachment 
Ai Mixers to wide variety of Workshop Uses 


ing unt q 
tachment which slips on aad off mixer 


Foor 
Buffer and three ‘sanding discs §| 
bnd adapter, Sent" postpaid for 
only , 


Extra lamb's wool buffers... $1 
Extra sanding dises. per doz.. $1 


TOWLE MFG. CO. 
G4 Porutar science 


Creek, California 


CORTINAPHONE Makes it EASY To: 


Speak FRENCH-SPANISH 
GERMAN—ITALIAN 


BIG. OPPORTUNT- 
await Americans Waa 
who speak ianguages. 
Learn asa child lear1 
Souylisgains” to these 
INA. ‘recordings. 
Gount Grting The CORTINAPHONE: Listen to this Record! 
METHOD, famous for 68 years, teaches you right at 
home to speak FRENCH. SPANISH, GERMAN, or 
ITALIAN as a NATIVE speaks! 


VETS ent on 5 Days’ Approval 


FRENCH or WortsCut' Method Sate tant 
Pi 


Cortina Academy 


Dept. 123, 105 W. 40 Steet, M. YC 


oder g 


Site Pveersn | BOOK 


SEWING 
MACHINE 


5 NEW LOW PRICE! 


gleeTairy your 


LITE given with kit 


CONTINENTAL, 


183 Granam avenue NB pees Bi 


Bioontyn 6. M. Ye 


BUILD YOUR OWN 5-ROOM 


SUPERIOR HOMES, INC. 


FENDER SKIRTS -- 


urro *40 CASH * °*” 


10 SALES TALK MEEDED 


YOuR 
CUSTOMER'S NAME 


ftTong x 145 ft. wide 


stores, factories, etc 
ACT Now 


R. L. MITCHELL RUBBER COMPANY Dept, P-3 


2124 SAN FERNANDO RD. « LOS ANGELES 65, CALIF 


By 


L-KOTE CO. Dept. PS-3 
Il W. Manchester Ave., Los Angeles 47, Colif. 


1 understand there i 


42 


RUSH me FREE PACTS at ece 
TON COURSE TO BUY 


saaeay 
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Make 100% to 150% Profit! 


Wenderfol 
Book Writea $7 
WOME 

verepid 


GENERAL ENGINES CO. 


DEPT. 56 © 307 NUNTER ST. © GLOUCESTER, M. J. 


‘other engineering. 
fields. Our free i18-page handbook, lists details of 
home study courses, compiled by world authorities. 
See for yourself how you can soon earn more dol- 


‘496 Century Building, 412, 
Sth Street, N.W., Washington, D.C. 


Special discounts for Servicemen 


Century Build 
W cer 

Please forward free of cost or obligation of any kind 
your 118-page handbook “Engineering Opportuni- 


GG Poruiar science 


WHITTLE 
CIRCULAR SAW 
CHUCKS INTO ANY 
ELECTRIC DRILL 


ONLY $995 


ORDER THROUGH LOCAL DEALER OR DIRECT FROM 


J.D. WHITTLE CO 
1056 Wellington Ave., Chicago 3, I. 


NERVOUS STOMACH 


ALLIMIN relieves distressing symptoms of "nervous stomach"? 

heaviness after meals, belching, bloating and colic due to 

gas. ALLIMIN has been ‘scientifically tested by doctors and 

found highly effective.“ World tamous—more than’ ¥4 bil 
a 0 ‘At ail drug stores 


LLIMIN Garlic Tablets 


URANIUM DETECTOR! 


Lowest Prico in Flold 
GEIGER COUNTER 


“549 


|A NUCLEAR LABORATORIES 


WOODWORKERS . 
constantine MASTER RS iA 


ie Most Fun From Your Hobby 


GUITAR VALUES 


(Cath or Credit Plan) 


Sipach Instrument sold on & 
uarantee 

ED SALE GUITAR CO. 
Dept. Gi Point Pleasant, N. 3. 


bo 
Tow as $29.98 freight included 

TAFT MARINE WOODCRAFT 
Dept. S, 636 39th Ave., N. E,, Minneopolis 21, Minn. 


WAR SURPLUS - U.S. SIGNAL CORPS 


Genuine EE 8 Portable Telephones 
Telephone Wire - Equipment 


Amazingly simpte to ; oA & 


HOBBY ! 


SEND CHECK OR 
MONEY ORDER 


a 
r) 


Mee ecington. Wis sasirncaerarte ty, go camamyan 


Maur Car STARTS IWSTANTEV 


Stewart-Warner E/ectric Fuel Pump 


‘Stewart-Warner Corp.. Dept. J30 
$ea0 Diversey Pkwy. Chicago 14, TL 
Please send raex Illustrated Booklet 


Carburetor Shop or Service Garage- 


1 
iy 
sav ery with instant starts— | cr 4 Bookie 
every ery with, instant Pieciric on the dependable pow grower 
very ta! Stewarts Wer erach. Fonds | Warner Biectrc Fuel Punys 
Eimeady, even flow of fuel into your 
Gngine as soon as you switch on the 1 Name 
{enition. Thousands now in use! \ 
Easy to Install. Complete fittings sup~ 1 Address. 
ery" po it yourself or see your 1ocal | city ae 
1 


For cers (For Trucks 


march 1950 7 


mbed Real Flowers 


tanh ~~ 
ya ei | i In New MAGIC 


FOR PROFIT 


Ss TWIN 


Endorsed by doctors, . 
light. INEXPENSIVE "GUARANTEED, Write for 
formation and trial, 
‘SMITH MANUFACTURING COMPANY 
ESD 1893 Dept. PS, Preston, Ont. Can. 


= AMERICA'S BIGGEST KAYAK VALUES! 
PON FOR FREE 
(DUSTRIES On Your lune Light * Strong * Safe * Speedy 


I op LastTics” 


le hobby. Just 
cat fabricating manual. Tells you how to’ wor 
Gur ‘new Catalogue provides ‘all needed. materi 
Lucite—Tenite--Catalin—Acetate—all in shee! 
tubes. Complete line of 'cem 
plies. Send’ 20c today for 


12th Edition for HOUSE O 


EXAMINATION | “see szer# == 
SEND NO MONEY 


Learn to draw plans 

modeling, contracting. “The 

sks cover subjects that’ 
money. 


rating and rany othe csi, eo va 
30 ifustrations 


MACKLEY, 256 Pork Place, New York 7, N.Y. 


at 
race Ss eSB 
ecb cameo =| 4 MOTOR TUNE-UP 
oS Cp et 
( bo new—Simple to Use 
x F  Suataniced” Eheces “entire “motor Plugs, 


Points fines —Vaives—Mulier—Puel Pum 

‘in 4 colors—tnstruct. chart included— 

So: gr — 818.151. 12 — $2, id 
tach to 


WORLD'S LARGEST MFR. OF AUTO GAUGES 


68 Poruar science 


‘Two Bio mooKS ruLLy HivSTRATED 
a aaa A aioe 


rae and others Size and 
cnowiedge 


med thugs.” Written, 

ied by one of ‘the 
Advanced holds Votume: : 
norm Booxs $2.50 rostrain 
‘Stay tency Back Offer: ACT NOW! 


DEPT, P53 
WMPROVED JUDO, IMC. 9.0.be7255.5m.L Los tases, mt 


d i YOUR BEST YEAR YET! 


‘Make 1950 more than "just another year” 
by learning the laws of your own being. 
Lol ‘Bring your hidden talents to light; arou 

| awaken your creative forces lor. greater 
| happiness and success NOW 

and address lor FREE booklet. 


nd name 


YOUR CHEAPEST INSURANCE 


AGAINST A DAMAGED MOTOR 


“OIL-SPY” 


YOUR “PRIVATE EYE” 
ON YOUR OIL SUPPLY 
Measures Oil Level 
Accurately & Automatically 


‘Amber Light—I t. tow 
Ted Light—2 gis. low 


ctaoe wemoe wae Cleveland 14, Ohio 


| Learn REFRIGERATION 


Make Top Profits 


SERVICE SEALED UNITS 
AND HOME FREEZERS 
Ambitious refrigerator service 
men with experience will find 
this book is just what they 
to specialize in servicing Sealed Units and Home 


in eight colors, 928 
Pages, 408 illus. Clip this ad. and mail with $5.00 bill 
or check today, Money hack if not satisfled. 

GOODHEART-WILLCOX CO., Dept. 116 
1321 $. Michigan Ave. Chicago 5 


354 S. SPRING ST. (Suite C)- 


Write for FREE book! 


HIGHEST ROYALTIES and CASH 
FOR YOUR INVENTIONS 


without obligation 


LOS ANGELES 13, CALIF. 
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Eure Tie 


START AS HIGH = a= Serna 
AS $3,450.00 YEAR 


Many early Examina-_ 
tions Expected. Pre- // Franklin Institute 
pare NOW! Veter- Dey 
ans Get Special / 
Preference! 40- 


Page CivilServ- / of'charge: list of US. 
ment Dig pay Jobe. Send FREE 
lee Book / wee iby o,f falaries 


FREE vacations, hours, work, ete. Tell 
/ me how to quallfy for one of these 

‘Mail 7 jobs. 

Coupon 

Today | Name. 

SURE / 


J Address, Vet?, 


* 


~FREADLE SEWING 
MACHINES 


ly sensitive, None finer ot AN 


Dion co. 
Cohver 


RETAILS FO) 


$16.95 
You Pay 


$44.15 
ea Bronte Rayos yor Ki nd fe Be 
Tiamat, Yt 


"BRANT SEWING M MACHINE TO. 


tment AW2, Cincinnatl 10, Ohio Sizes wipTHs 


_ 102016 ane ee 


write 


Fer 
FREE 
CATALOG 


TD rorutar sciENce 


HAVE A nelWess 
NG BU 
MAKI WN 


Lat te 
LINGERIE - ROBES - HOUSECOATS - MEN'S HOS! 


A 
FOUR MONEY-MAKING LINES’ 
@ WOMEN’S NYLON HOSIERY 
@ GLAMOROUS LINGERIE 
@ HOUSECOATS — ROBES 
© MEN'S HOSIERY 


KENDEX COMPANY 
BABYLON 749 
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and personal independence. 


‘This is the famous Warner Suc- 
cess Plan—the Plan for Personal 
Success in your own fascinating 
business that many men, married 
couples credit with freeing them 
from the limits of a pay check and 
from the drudgery of a time clock. 


It gives the exact step by step in= 
structions for starting « business in 
‘spare time—without risking the job or 
steady pay. It shows with pictures, 
photographa, and drawings exactly how 
to Metalize Baby Shoes and other keop~ 
sakes. Jt shows how to get the orders 
‘comingPin—how to expand—how to et. 
others working for you—how to be 
SURE of at least twice your present 
ay before you give up your job for = 
life of personal independence. 


15 Million Prospects 
There are 15 MILLION pair of 
in the country right 

lized, ‘Last 

year alone, more than THREE, 
MILLION more babies were born, 


DON’T SEND A 


JUST MAIL THIS COUPON TODAY! 


T2 rorutar science 


H Raymond E. Brandell, Mgr., WARNER ELECTRIC CO. 
Bere ee 
1 

es 

tre 


There's not one of these mothers 
who doesn’t want her baby’ 
first shoes preserved foreve) 
The Business is tremendous 
and never ending. 

‘The Warner Success Pian shows 
you how to tarn this exciting opportu- 
nity into eash, Shows exactly how to 
Prepare the shoes, how to put on them 


pare time, how to pyramid profits, 
Shows you how the whole family can 
have fon while building for an inde- 
My own Shop here in 

Big Business by the 

very secrets 1 will now unfold to you, 
Read The True Facts 
t may “Yeu now. You most have ALL 


‘THE FACTS. Then decide. First, I want 
Pian — 


PENNY 


Chicago 26, 


METALIZE BABY SHOES 


@ how you can start in spare time with 
your home as headquarters. 


@ how to build—step by step—to big profits 


MAKE 12 TIMES 


YOUR MATERIAL COSTS 


Remember, the Warner Process 
isnot acheapimitation” PAINT? 
‘process. Itisthe genine METAL 
Paina throogh real Electrop 

ing. And In spite of being the 


Pictures, as 
Ssh-trays or pen nets, you make 
the BiG EXTRA PROFITS oa 
the beaatifal mounts, 


WARNER-ELECTRIC CO. 


DEPT. 23 


IT 


Yes, even in spare time it is possible 
for a man to finish enough work to 
pay $5.00 an hour for his tim: 
‘Think what this can pyramid into 
when the family helps, 


3c MAY START A FORTUNE 
‘Today I want you todo only one thing. Send 
the coupon, Let me give you all the facts. 
Remember, what I send you does not cost 
you a cent beyond the postage you put on 
your letter to me, With an opportunity 
Tike this, a man who has a serious interest 
tn his future MUST investigate, MAIL the 
COUPON TODAY and see for yourselt 
why #0 many families ha 

WARNER SUCCESS PLAN a 


WE SUPPLY ALL 
MATERIALS: 


‘You don't have 


‘what you need 
ny big invest 
ieot tied op in stock. 


Classified Ads ot 
ein odvon 
Foye nctuded in. May, ive 


in our office by March 22nd. 
May Ist. 


POPULAR SCIENCE MO 


AUTOMOBILES 
BUICK Parts near pep and 


aloy new. 
powerin sour id Buick: Same aay serv 
fee from "World's largest. stock of “ne 
Sip, Geywhere “Wei tot 
Bilge Go. 


id_ engines 
Today. Ravertson 
1002 s Wabash ‘Ave., Chicago 


There esiers 
Eglipment. Zaa-3p Merrick oad, 
ton Le, W, ¥, ba-b-0635. 


‘BOOKS on Hot-Rods. Stock Cars. us- 


tomfuing, Bhgines. Race Car 
ieiiptve: fitted Literature tnefiding 
Gataine Listing 1500 Race Drivers, Cars. 
330." Frank Smith. tt Watson Bt, Pater 
Son, New versey. 


ENJOY new-car pep and power ip your 
old Buick, Same day service from Worl 
‘not rebuilt) Bi 


tints 


ni ig pe more 90, 
we Bi Mp na “aur et 
Fah ireeegat (ear at 
anne ry 

hua a 


Streamitntng te 

"Hollywood Rondster Pl 
versions! (Covers All Cars)—"Large Man= 
HAP Plus Rauipoent Gataig plas "Racing 
thre only fi. Almauat 


Ing camshafts $29.05 exchange, 

Infectors. $12.08. Hl-compre 

110%. 'Au popular brands -big illustrated 

Catalog “ase dealers wanted). Almauist 

Bhyineering &¢ Mis.. Milford BA. Fe 
‘YOUR car burn oll? Poor compression? 

Slow starting? ‘Excessive cylinder wear? 


‘File amasing Brita 


ails : 
Beta, 200 W 1th Piaingelas Wy.” 
CALIFORNIA Custom 


‘word per insertion, 


10 words. 


CLASSIFIED 


OPPORTUNITIES 


35 


PIRECT, From Callfornia—Dual Mani- 
‘Oldsmobile Rock. 


{lds tor Wali deeps to Olan 


many dollars! 
ightning acceleration, dynamic power in 
fom any make Passenger automo- 


biter Bulla” fast ‘ptock” Carat O 


FROM, Shecdvay, to Readyey, Track 
proved i ends 


‘dat. 
V-8\motor in» Model “A 


ine inatall hydraulic brakes yore 
F aralig brakes on any Forde 


znd "$2.00, to. Caitfornia "Bil. 
BS, Basle Wack. ‘Los angeles 42 


FOURTH AVE 


NEW YORK CITY 10 


NEW Clymer Books, National Atr Race 


Meshes 
Sharia. drawings taformation ait Wations 
Air Races 1930-1949 inclusiv “thos 


Soi oes Grama 
hicigh aopermnar eas 
vin uate 


‘SAVE Gasoline! Sensational aa whee 
dies, Pree ‘Print—See Da 


bone other ea 


is: 


Riagarines. dope of old an 
Hineering manuals. Read 
Eruses. Write Auto Maniacs, Stackbr 
Mitch" to'wet name on fee mailing 


i sup Go. 25 
3th Street Sucramento 16. Caltforila 
2 AUTO SUPPLIES & EQUIPMENT 


ter 
{iar ‘Gunmetal 
‘atur: thinats 

JUBLESEAL stops drafts under over- 
bend doors, Bawards Indgetties, Dept 308, 
Baer Shenandoah Ave. St. Louie 10. Mo, 
| ;GHEVROLET Parts, Searoe molar. body. 
anect meat parts Grossman Chevrole 
Stinneapolis. hiinnesota 


WATER Injection Also—Speed_— 
s_eonomy-—Methodst Pree descripti 
justgated. information” Neber industries, 
Ea Verne 6. Gal 


allt 


Tos angeles 41 


Saver Gas, 


JETRAM., $3.00. uses al 
on," Titinols 


Hartman, i218 Hawthorn, 

EXCLUSIVE Tnformation—auto eficl 
ey—"soup-up" Methods! Avoid. costly 
Stlstakes! Bai 


[ig ioe eel 
‘USE ‘ollet paper, for OW Filter Car 
trldges, See nd’ oh Pate 63 


ms 
1562, "Wauwatosa," Wis 

* atr-condition your car 
rimmest, most effective eur 


For: 
Devt 
“AIR, S00} 


ache 
te 


ree Gale Wt Satininctor 
met oo 

Ear ‘Carburetor. ‘Neher industries, 

Verne 6. California 

“JEEP” Parts for Milliary and Olvilian 

Jecpe, Fast. efficient. service "Phone and 

Hiecorders sires immediate attenlon. 

Reta Su Box 

Bitatenvile, Ohio,” Phone. S085." 
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SAVE Gasoline! Sensational Gane nee- 
ies, Pree Triat~See page 63. 


JOST ut! Get largest auia accessory 
gud par catalog J word “Quests 808 
ems. tncluding Holywood 

hicspeed "ecuipmient rebuilt engines ali 
arts and ‘accessories for all ears. tracks. 
Rew. used, rebuilt! We have that hard to 
gee, part! Completely lustraiea.” same 
Enexed "with bargains, ‘Seng ase J.C 
Wiles 60 iai9-F archer Ave. Chica 16 


Big arts, Tender ar fr att 
coi dtu a alt SE 
a Sige re nce Se 
Willy eb, BBN er Oca fe 


SENSATIONAL new accessory for cars 
with overdrive! Free Details. Sixnalite, 
3008-n Berteas_ Chicago. 


AUTO TRAILERS 


BUILD Your own trailer! Saye money! 
Have every leatuye You want! Plans for 
house, ‘short, camp ‘aud “uullty trailers. 

oa 
Box 


WIN at poker experts tips 61,00, Mux 
quit, Serfoho da Vermont 


Teense. manufacturers: Revolu- 


~ WILE leer 


MOTORCYCLES 
CYCLES, SUPPLIES 


SUPPLIES Tor Older Harleys Cony 
gerabige Sai vies, 13 Chto. Wi 

~ MOTOROYOLE - Mazazine — Worldwide 
Coveraue, Yearly Subscription 61.00. Sa 

he Ibe- Motoreycle News, S4i4-Hi Saw 

Ehicaws, 25: 

“KNEEACTION motorbike sig: Midget 
gar Vitec! trame)" $35" Moto-Seoot. S13: 
Whiaser ‘motorbike ‘with ‘all attachments, 
$25; Thdlan motoreyele $30. Other motor= 
‘Scooters $4 up motors s) up Send 25e for 
Rew entalog. #944 llating many other ¥en 
‘ational bargains in used motors. motor= 
Rooters, "movoreyeles, parts. ete, "Aseo= 
Siated. Box 168-C8. Toledo. Ob 


soe SShverting. repaitig lane a home. 
e tonverting, at beme, 
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‘WATTHOUR Meters 
guaranteed, Ideal for cabins 
Pi Price. s10—14tn Raymond, 
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{ing Company. Depariment A: Newark 2.. 3. 
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ELECTRIC Motors. Pree Bargain ist. 
ged Susyvesant Oval New Wore 9.5” 


“BIG profte ie weidin 
Hobart *uild-Your-Own” Portable. Cata- 


Weider Plant $1 00 exch. 
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aller 
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ta to chan 
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‘See ad on page 265 
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“BUY Lamp Parts Wholesale. Parta you 
need for bullding. rep 
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oh, New York 8 
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ggurse, specially written for beginners 
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“ELECTROPLATING- Know-How’ 


19 SPORTING GooDs, | 


UNS, 
rishNe FACKIR, ANcHERY 


“Too PROFUSELY illustrated pages antique | 
and modern pistol, sword. ete. values, 90. 
ogre “Abela! FSe00 Lexington’ Ave. Rew | 
5,000, BARGAINS, firearms. binoculars, 
attiog. doe. Smiley” Museu 


fetder @ Go. | 


FISH bie” 1500 TE Dupont 
a3'tb, test, $1.96 postpaid. All 
Shteago te. 
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booklet ives. inside “secrets.” Moigard 
Beighant City. ‘Utah. 

‘GOLDEN Hamsters—Novel Pei 
bclngs “breeding "aes alt includ 


Beta cae ons. Hata 
‘Deerield. Silver Sprine’ Ma 


‘ers. 
‘$400 MONTHLY Raising ‘Rabbits 
Nou experience required, Details” free 
White's Rabuitry. Newark, Ohio. 


+ RABBITS: New Zealands. Ringiand Rab- 


| nuity. 1798-9008 Des Moines 2. Towa. 
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“REFLECTING Te completely 
asienibled, #0. 438 00. Guaranteed “Od- 
fervatory”cleazness. Pree information 
Skacooe_¢fsPiith Avenue. New York 


"TELESCOPES 30 power extends 


precision lenges, ‘Satlatction guaranieed | 
br°'money ‘refunded $2.95 postpaid. Cri- | 
PSO 4, 438 Asylum: Hartiord 


copes. Performance 
Tray. 800 Walaut, Burlingam 
few. Binoculars! Free | 

“wow to Select Dis- 


a. Pasadena 1 
logue Thousand War, 
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Fak 12 
100, ewer astronomical 
se ye tth Ott ectosd "10.000 asen ma 


mn SStRONOMICAL, eer ‘binoculars 
Eine 'Toe" Rasmussen Weece Amsterdam 
New york, 


‘scopes, Bextan' 
Retleles, 


ig tnstruction ocklet. Eamund Salvage 
rinwton. Nd. 


BINOCULARS”-Guafarteed repairs Free 
estimates. Dealers Invited. Tele-Optics. 


S614 Lawrence. Chicago 90, _Ditnota 
2 BABY CHICKS 


“BABY Chicks, Champion Mated 62 va- 
iroases, Licensed inspect 


Expersence unnecessary Valuable Breed. 

fee Evia profits from meat furs. labor 
Pieacant hobby” Write today! Rock- 

hull'Ranch, Selterevilie 16, Pa 


ds 36 | 
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MAKE Money Raising Angoras. Circula? 
sree Vaukbn's RAbDIEY, Oey toma 


TOCKSMITHING Secreta! Key Attin 
Lock tepairing. opening” prices” sources 
Hustrated book $100. Wealer. 7 West 30, 
New York ci. 


LEARN Waich — Clock Repair 


a 


home. our easy "way! Free. information, 
Modern “Technical S5PS West 
28d Street. New York 18 

HAVE Fun! Make Money] Working 
uit Leather 6 tells how. 
Sena se oF cop) and valu 
Sle iniormation included. “Wilder-Crait, 


1038 Crosby. Chicago 10. 


HOBBY Catalog los. Reptile Bulletin 5 
Hamsters 


‘Guise ‘specialued “Topeka 10. Wansas. 
$50 WEEKLY Rais 

lustrated Booklet Ue 

Blanton 18.-Caut 


MAGILL'S Hamsters Wonderful pelsl 
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[OZARK Lands for All purposes. Actual 
civer frontages. 8. acfes "490 00"and 
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any_oe can enter small investment nse 
Sures large income. from home. complete 
Jpstructon satin plastic molds. esting 
deearating. “net ines, “paints, 
emai compound, alf for ony $3800, 
eaysl Dresden. 180 No. Syndicate, St. Paul 
2 Rtinnesota 


MAKE, Money, At Home —Casi 
selling plasten. novelties 
Baby Shoes. Tremendous potlites fut 


Spare ‘time. No experience needed 


fructions. given. Write: Leonard and 
Moese, 161-8 Madison Avenue. New York 
iow y. 
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‘Seeing Pon, Lae srasiai. Waa, Als, 
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Puy of photographers. “Agente 1,05 
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eet. New York 5 
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feed” included “For special Service State 
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RAISE Turkers the new war Write for 
free information explaining how to make 
Lup to 83.000 In your ben backyard. Adress 
National Turkey institute. Dept. $i Go: 
Iumbus. Kansas 
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BE Independent. Be Secure jour 
own profitable ‘business earn $10.00 and 
fore 'a day making beautiful. fastoselling 
amps at. home. No 

Iiustratea "course eae 


35 MAGIC TRICKS, PUZZLES, ETC, 
200 ELECTRIC stunts 10. volts $1.00, 


Cutting Sones Los’ Altos 2 Calif. 


pNE Aipply Sherr noted mawieian Tange 
raressional catalog Soe, Holden’, Pi 
West ¥ang street, New York. 


—TATEST And Best, Tricks Described th 
ur New Large Catalog. Send 390 to Jel~ 
fries! Magic Company. 17 North Hudson 
Sireet: Oktanoma, City. Okia. 

500, TRICKS you ean do! Sead Te 
ontas famous Gxtalog. best fn 
Jowest" prices” Useaualled service toma 
icians ‘for 30 Years. Douglas’ Magicland. 
Bent 2. Dailes, Texas 


SL ARISHING, Quarser IGE agg, alee 
Seamie a “Bae Mee 


BC ENTRILOGUISM. Taueht Seater 
beings particuars. Smith 801” Bigelow 


36009 FROM half acre growing Otnsens, 
ge, bouwnt Se associated 
(Growers. 1169 Corydon. Winnipeg. Canada 


‘WE supply every nojed maciclan, Large 
Nessiousl, catalog 0c, Holden's, P22 
feat and Street. New York. 


RAISE Fishworms. Easy, Profitable 
Send 25¢ Jp coin for complete  instruc- 
Uns, “Humans Worm ‘Rives 
Sunetion. Michie 

‘$00 MONTHLY Ralsing Angora Rabie 


xo experience etait avec. 
Ghus's Rabbitry” Newark, Ola 


BE a Magician. Large professional magic 
‘catalog of iatest tricks. 45e. Ireland, F108 
Sorts "Dearborn. Chi 

‘300-PAGE Catalogue of 2800 Tricks, 


pocket, Pion, stage: Worl's Fitest Mag: 
‘Catalogue Price $1.50. Kanter's, S-131i 
Wales 


it Philadelphia 7 


marc 1950 15> 


BEND 25¢, for 6 Tatest Tricks Jokers 
galsiog & Circulars. Laramie. Sales, 500 
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“SPECIAL Magic Ofer Pree, Write 
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500 TRICKS, Douglas famous Catalog 
ar ow ony ite "Unecoaied Service o> 
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Seary ‘Magic-Joker catalog. sam- ‘States stamps nearl ao — - 
Mad Pad Races a, | Gy Rootes oer Ser en eee ee 
ie Sepa Oakes ete preva | Bor Sa beng 3 
: E S| “Paes foes and Stamp Feat 
3 _ GOIN COLLEOTING (nNOREDS ore SED Flt | appreiae WORE Suds Wilkes SIS 
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able Soins, Heep al) Gail posted. Bend 200 
for-new Tit, Goln'Value Book. 4x5 Buying 
faba ‘selling prices, “4 years' in business 

Soin Exchange. Le oy" N.Y. 


SSSR SET a Aa 
phia 34, Peni — is 


INDIAN, Lincoln cents bought sold, 
tgend 280. "Today for bargain list and tn= 
dian. Gent, Dept, SC''5- Guarantee “Coin, 
Gompany,” Box’0370 A, Chicago 60 


$1.00 Tor comple 
Extalegue none B30. Worthyeoin Cy 
Slant 304 Washington (9-807) Boston 


40 STAMP Col 


we OMTAMOG Be 
gollection 11a ‘all diferent stamps. trom 
‘Arlen. South america. South Sea Tauande 
2) Four desirable unused U.S. cataloging 
Soc. '13) Pine packet 25 British Colonies 


iven, free with “ape 
ipdace Stamps, 1035 


“RARE Bargain—Six Mint German Gets 
—S0e Value-Ouly 10 to Approval Appl 
ants. Stamp Mart, 1412 Great Northers 


Bide Chicago 4 
Rare Stamps 


HOW To Re 


jecomnize 
Free Book, iNusttated! Kenmore Afling= 
fon 74-89, 


ass. 
3e BRITISH Bnpire Staiape 
Stamps “Arlington 40H 4 


aval 
BEHOFe 


Wooo high wale. “Everyuting, att tout | FLAG Stamp’ Free. if you request 

ih valde. Every ‘ut tout 5. Es 
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fe tg abbgeval applicnnta’ 9. 
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WOW $10.00 Worth Of Pun oct Wi 
flteasure Nants Bie backsre 300 Foreign 
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others trom the World over: stamps worth 
oto 25¢ each. This offer seut for oe to 
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Sum=covering entire worl. "contains 
136,009 ilustrated descriptive cpaces: Scott 
1960 Standard $7.00 catalogues “Philatel 
Encyelpedia” absolutely Free 1 appi- 
ants for foreign approvals becoming 
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Francisco. Calif 
FREE! Powerful magnifying Giaa—io 
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see Sees | 
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PREE Cnited States Price List Mark 
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Sions-—free to approval 8 
oP Chinon Bt. 


iE “a “Get(Gatalons 
456). Ise. Approvals, “Royal ‘Stamp’ Com: 
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‘Special Hollywood Glamour | and chain store demand forcast Metal | 250 weekly installing, maintaining fuares- 
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BOOKKEEFERS earn $100.00 week op- 

‘erating your “Bookkeeping Service’. sim- 


fae ‘Sefvice. Box’ ebt-h. Springhela, Mo, 


oBig, sone, Reeraning-Refnahing Aue 
tomobile Dasht eeoarnian Moulc igi. 


NOGRAPH Records 1c. Gatalopue’ sonably. Fast Berrien: We fave 
PHONOGRAPH Records 15¢ Catelorue y. 
feneay System, 
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Music writing "offer or Studion 


1S Wanted Spiendid offer! Roshi 
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Theome.at Home? 
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ables double quick. Simple 
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Matnied eennieal manta. Ene sige 
Engineer 
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Se aio eal ee. 
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‘G MILLION, Articles Wholesale “Scnply 
Directory" 0c, Publisier's, Box 
Toa" betrete 3 


WANT Notary Public appointment? Om- 
celal in usually) 10" day. Stationers EX: 
change. Boerne £0. Tetas, 


To Se es 
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{MAKE Perfume. Men, Women Writs 
Garey Laboratories. 1814 Chouteau PS 3. 
StYouis 3. Missouri. 


START Mallorder Bookshop Every 
turuisnea. 250 brings booklet samples, ext 
ite "Meas General Publications.” Os- 
Snes New “Yor 
‘OW und where to obtain Capital? Fret 
detail Star" Service, Wapakoue 
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pl, courinces’Gasteratt Studion aiar-S 
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Tuning — Hames Say (TR 
year). Empire School. Champaign. ro Miinots. 


iy 800.000 articles whole 
sale Details free, Revenet, Stina” Wole 
fate Chicago 13 


ASSEMBLE Swiss musical 
Complete kit $3.95. Piltsecker Swiss m= 
Borts. Wood-Ridee. N. J. 


Free. Young's Kent 2. Ohio. 


au MONEY MAKING 
OPPORTUNITIES 


WOULD, Tima 50 mad 
Bookiet "bob Oda, gucceanul Ruterprises 
Freel Work home: Sxpect aomethine’ eda! 
Pacing’ B. Oeeunsiae. Cuil 

$16, FROM Square Foot Pivwood: Jigar 
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gull Amazing. eye 
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DETECTIVES Earn Bie Money Bxger- 
‘Sher, Peisse wet seth Ne RY. 
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Shop OpportanityOet ot 
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oe! Everything. furnished, ” National 
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fle moigs. Write for Troe book. American 
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as wood. metal. sea 
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RAISE Ginseng. Roots Bring, Fortunes 
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“Grace paea aE EP Ba 
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Douay var joes eld 
S| gooas meas 
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alee’ ai ‘apuoe eS ot ean oa 
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Se Pa Be To OS 
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Routewiver Exclusive 


"To $35-845 Week, 
‘tare! ‘Learn. guic 
SGzucato choot 
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‘unnecessary. “Pree 
“bos-W. Los Angeles 34, 
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Fon Por President of Your, 0% on 
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Guns ahd Gunsmithing” 
| paintine 3. mlinote 
| | USED Correspondence Courses 
Rented. Pree Liverature, 
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"TH Course, Lock- Picking. Ki 
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Details. copy 
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"Pree Continestal Cal 
born. Chieago. 
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‘AUTOWELD tralnlog pi 
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Sy iquiek- easy Finguaphone conversational 
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OFFICE SUPPLIES & 
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‘You are satshed 


‘Wasnsngion 1 


aaa 
tate 
Ea ats acu Se lh ae 
eee 


Prank Lederman’ Registered Patent at: 
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estore dnguntey tne 
Dept P82, S01. 1947 Brondway: New Pork 
TARVENTORS: Obtain, patents i sitet 


tance. Details free. Internal 
SE bibtorg {ado Kew York Avene was 
fnevon 5. 


INV! For 
ion” dorm, contact 
tered Patent Attorney, Woolworth Bil 
ine New York. 


‘MANUPACTORE your 
home, free information 
Grand River, Detroit 26, ich. 


falls Nu-Art’ Dept! ©. Box 323s, Boston, 
Maséachusetts "7" 
ATTENTION Manutec 
‘Operators; Hi 


A. "Booklet describing ‘plans 
‘Sox 307K New York fo" 


‘ce Rmantecabie 20m 
informations free Institute of Americas 
Inventors, Dept. 30¢. 631—E Street. N.W., 
Washington 4. B.C. 


‘ree outfit, Nichols 


S| fe CORBESSION sieady pepect orders, clad 
i 


“HIGHEST Rovaities—Cash_ Request (ree 
Booklet. "C."" Universal Marketine Co. 
Ase South Spring St. Los Angeles 11. Calf 
INVENTIONS Wanted. Patented oF 

Pending. ony. Exchanee-D. 

Bartiora 1 Conn 

cs PATENTS : 


Tatent System dows Not com> 
J! Hevsctors ‘to rash “Patent (S)pend- 
‘The tn ent aw is 


TENTHERGHAPT. supplies Uainer © 
tools," low prices. 'i0e" for catalog. 
ooas Handicraft Co, (Dept. P-3), 3d 
Franktort St. N. ¥.1- 


‘Penta 


iat ee 


$3.00 
Serape Zur mobbytte five pounds 
“woo! Gotton Co.. Sheboygan’ Wise. 
Mane” seashell Jewelry. 

es, structions. “Buy 


eRGRSROARD Sheets. 
eho" Cor. _ 
Bore Priced Right Reaieass Distributors, 
9158 80. Harding. Chicago 42. UL 

LEATHERCRAPTERS: Compiele_sup- 
ie “and leather. Free Catalog. Arts 
eather “ei}" "deacon “Ave. Rochester & 


bafta. Binns. New York’ 
s,, Hlus- | “"g BEAUTIPUL Pull Size Whatnot pat 
james Biles & Co. 
yes ogi, Se. gene Sl, etna le. Jouness, P.O, Box 141-8, Orta 
[SHIP Model and yacht. supplies, com- | "JIGSAW owners attention! Start earn~ 


ete Wa, 
Hid, Soe. tut St. New ‘York Chiy es 
BUILD Historie ship Models 
ssf 30 to 4,08, Gul 100 deal Woes 

ai West 
RRKDY] Gor tts pinion of aS] 
ste and tle al sea dene end | new 
Porte Bey | toot 


46 Main St 
‘STEAM engines, bollers_ castingn Gaia 
dog Boe Aish Bobabor abt Pree, Wah | 

hy: New derne 
MINIATURE engines eaitings and 
Catalog Tarwentselec= 


"RASS Gears and model supplies for | 
gpeliventors. Send Toe fr catalog, Pierce 


ing money ‘at ‘home cutting out. wooden 
avelties and. souvenitg, Write M."Gook. 
‘or S""Normal Aver. Chicago 


Works, “Payettevl 


‘STEAM Cleaner. build 
‘our pians. Sow cost-—easy 


‘bulla steam 
ore in 60 seconde, plant nnd taetruce 


only 81-80, Connery 
GaN 


‘Go,, Adrian, 


Sanaa ra moves, esi 
hotos. to make unusual plagues. 


‘coasters. 
lice eweiry: tions. other objests With 
{uid plastic. Crystal cleat or colors. 
ve, Turi. Dri Use obly home 


‘se for "A. Success "Plan 
af Camtolite, Devt, 6-103. Wood- 


Sat Wosks, utes Pask. ti | 
pr Be 


printa Geng "eof iustrated “ca 
‘tems A a 

bit 2: fe Bich, | 

9 

strated penta poblietIarips 700 

can take fe fo ‘eifts” or” to 

fail ites, table 


Brice ist oly ‘2s0— rerungaple. ‘aig 
jearon Company. ‘400-43 
Beaplaines. Chicago 6. Ut 

PROFIT with Larson Leatheroraft 
Belts. purses, “100 other’ ideas. Largest 
rely BG, Caiaig ie, ron, Boot. 


a | 
‘agurines, Samy aE, GP G ston, Tada 
‘Ave. Brooklyn 14. 8_¥ 


child. 2 to. 5. Hoppe 

Conneaut. dhto. 
SPECIAL, Offer; 80 Full Size Toy. Noy 
2, BS wae ormamene patterns only 
Postpaid Lynds. Box 1035. Medway, 


fun size 
JOA “Alcott 


Chicago 31. 


ssembled 

fos Richards St 

94 WATCH REPAIRING 

{ NATCHMAKERS: Journal containg in 

geste for watchmakers, Send 
opy, Dean Oo. it 

Bt. New York” W. ¥ 


WATCHMAKERS: Tools Malorne Guid 
<—Bourht. Catalogue! Beogale Company, 


Saver Chiy Sautormia 
9% OLD GOLD, WATCHES, ETC. 


baie Senge! of Watch “Repair- 
Me“Deot. CPs-3. 2610 Euston Ave.. Chi 
ery 


Brownsbore. 
0 PULL sized 

lah ornate 

Sauinaw. 


patterns. ays, novel = 
00. Modern Wooderalt. 


FoR yar 
dime Cretnded ‘fret 
serie 


it posable, itn to Graftamaa's 
Registry. "Box 077. New Canaan, 
SrecrRariATinG Unde: gias od po 
send fe for instructions. Rereney Sales 
$5ie suetsne: Dept. S. Chicago 8. 1 
LEATHERCRAPT Tool Kit (Kacto) cam 
piste” Wooden “Chest $013. Craft. cata 
Wee ‘Pree, Rinle Crafts, 2252 ‘Mulwaukes, 
Chicas i 

‘BRASS and Copper Materia, 24 pees 
cataloy fo conte ‘Groundmasier Company 
Bie" Bosiaer. Colorado. 


‘icensed Rose Smelting Com- 
pany 29-¥ “Bust Madison. Chlcago, 


“GOLD ~ $35.00 ~“Ounce—Mail old gold 
testh 2 7 


Minneapolis. Mann. 


Ty JEWELRY 
wEMELRY Mating. Werated aloe 
Be, Georee 38. Maiden “Lane. 


MANUFACTURE. costume feweiiy, Th 
ustrated literature ‘toc. Herber. 1300-N 
Hicks 8, YC. 61 

a TOBACCO & FIFES 


‘FREE licerature Pipes apd pipemarers 
supplies, ‘Garvapipe, ie, Ham= 
HE Gh, 


making Et Tse, Tasipac 
coupes Theretars 
Conn, 


Pie ned 


“INTERESTING, Maile" —25¢, will, keep 
‘ree months Bests 
Desk Abs, Ghataws_iscissippl 
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tare Tees. Write 
Sith, New vork 34. 


OUR Leather Jacket renayaied by out 
er Jacket Feng 


‘BEAR Oll—Best ssatment for Baldness 


Pg hg gtd Beer 
Grebe cae, See | EAS 
tie Sac Ae a 
‘Cartons, Bhi La- J 
“igh SERENE | “cone. ay ant. 
s eM at a 
ae es Bei ere 
fruit or De Booklet” with ete in | ments. Write peat —- 
See Rat Deets tab an, | gat ete at AR Sh "Bo 


Ene ‘sland’ New Fork” 
Envelope, Addiemeys| 
aster Tio to. contact 
Hougee."$1.00, Tralst ‘pox 2100, Seattle 
‘Wash, 


oe from Risiea ig Pree a 
with'“housewives. Circular’ Free. Cater, 
Sis West Colfax, Denver 4, Colorad: 


‘OUTDOOR Toilets, 


79 per acre Missouri-Okinhoma Land. 

‘or Terma, Pree List. Maps. Frederick 

Galvort (Owner). Winter Haven.” Ploridn. 
MILLION Articles Wholesale 

Source Directory” 0c. Publisher's, 
1302. Detrolt 31 


a ak Ste: See Yak 


Eg Ta tet Ea 
ai 100, Dallas Texas 


sel th Bit” Se Lae 
‘Dersos. problem. ce World 


ter. ange Ne Fis 
Ents rt mie. C 
Gal, Wiliam ‘Herman, 110 Broadway. New 


‘peedh’t invest one cent! Pixacal Compan’. 
Hox 3585-5. Cleveland, Ohio. 


BORROW by mal. Loans #59 to #300 40 
auick, 


gqployed men nnd women. Rasy, 
Gomaploteyy songiaentint No endorsers ite: 


Bide. Dept. Fats, 


GALL Bladder suterers! Write for free 
wleratare, Barlet Co. 6432-A Can, Detroit 


‘STOI 7 Win friends) Win pro- 
motion! ‘Write Marrison Books, Wi26 
North Putteenth, Waco. Texas 

PILES? Worry not Particulars from re 
ered sufferer. Write: PS, 1400 Orange, 
Berwick. Pa. 

MEXICAN Law. General Practice Attor- 
ney. 1203 Arizona Street. Ei Paso, Texan 

INPORMATION for single people by 
Human Relations "Consultant. B 
as ee 


‘Mails Three Month, 266, year Name 
ana? $1.00, Harvey ‘Feeple, De- 


HYPROTISM. - Self-hypni 
Bree details. Craft utente ‘wa 6015. 


Vermont. Los Angeles 8, Calif. 
Gays Prgiane Rope suon—Fgi— 


lah one mauve Pu 
ae ate ree an yy “en ai 
score, BY ere eee aie | Renee, ue GL sntrwtine 
Sets ie le eee ere LE 
a re ed Ree oe 
ave be ae | Baer Si 

iene tee 

ae oe 


ze 
acces 
i Hg ou 


suRrius 
fiarantecd, 
Rew serser 

HAPPY? Healthy 
teed Bhccess, Sole Phils Hou 


Circular saw blades: 
ole, $2.00 each. ‘Satiafuetion 
Harty Van Dick. Little Falts, 


‘olny, Suaraa 
STOMACH leer? Sena, #130, for Bt 
tye ialing tue outta ‘Used p= 
Heinns “Sterling Laboratory, 143 Sterlite. 
Semen city 3. 9 
iot_ FOR SALE—MISCELLANBOUS 
FREE cat 
giothine, Gar 
Rew vor 3 
102 WANTED MISCELLANEOUS 
~ SORA Mereury (Quigurer) Tanta | 
SS fetallurgical Prod- 
Geer Co, Emablisnea poo, 35th a Moore 
Bist, Phaddetanie Pas 


BA PoputaR science 


| AVOID costly advertising mistakes Get | 
| polleitenste'Ad-Suige and Ratebooe ead | 
{oe “Ghicngo Aavertaioe Aeeney CBs 
| Hhed' tooo)” Chleage 4 

| “ADVERTISE: 2¢ words, 40 N 
sb Eins. bres “advertinne 


Yostt-p Springdeld, Chicago 43. 


is DRAWING & ART SUPPLIES 


formation "You | 


ARANTEED Factory 


Rebuilt Tran. 


Sera “riipots 
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‘WATER testing. Do it 

‘Test wells, springs, it 

Powers sist a 

Bo ‘CANDY MAKING 


“TENTS, all types & sizes, vast selection, 
‘apie equipment "war furpius, Lowent 


HUNTING 
| Tanta, ‘Guaranteed hides 
sold Munro Purfers: Kingsway. Vancouver 
Tui TREASU! 
TREASURE 


Hunters! New ii-pound 
featherweight Model 101 locator for gold 
sliver and ‘minerals, 5 


MINERAL-Box-of-The-Month, Olub 
brings you'a different box of iabeled min= 
frais every menthe-240. minerals it al! 
‘Fou alm get the new “Alpnatomle Uittn. 
Violet" Light for “examining “fluorescent 
minerals ete, Club Snember 


Tine., Palo Alto, Callf- 


“BUILD Geiger Counter, Circuit and In 
gefeetions $1.85" Ncleonie- Gorm. "Brook 


Indianapolis 
a nromiaron ——— 
‘STOP forgetting! Win friends? 

| promotion’ Write Harrison ‘Books, W126 
North. Pilteenth. Waco. Te 

| PATENT Pending 
household spor 


antend complete 1.000—£3 00, Hickorydel. 

Slenbeuian Wisconsin 

LETARY INSTORE 
MILITARY Medais ‘Orient 

oust Gold. Lee, Séeurity Bigg., Ge 

date 3, Calll 

Tes 


SOUVENIRS. 7 


DRAW Beautifal human Geures, 20 les 


sob. 
| rare 


te 


“100 DIFFERENT, militery embiema— 
hoo psicer re. "Hobbreulid, six Sumter 
‘Aver Brookiva N.Y." 


GET WHE (ACTS — 


the all-new IDEAL LAWNMOWER 
SHARPENER 


A Complete Lawnmower Shop 
in One Machine 


it is, after four years of research and de- 
velopment, the COMPLETELY NEW IDEAL LAWN- 
MOWER SHARPENER. Designed and built to 
post-war and pre-war hand ond power lawn- 


mowers with preci !, the NEW IDEAL 
SHARPENER includi ‘grinding whee! for 
sharpening b 

9s standard equipment. Power mowers 


dis-assembled, engines and handles 
during sharpening. Chain hoists or ropes are not 
fo support heavy mowers, the 
weight of the mower within its rugged cast-iron 
IDEAL SHARPENER is a complete lawnmower 
‘one machine. Send for the IDEAL CATALOG 
ing the new Model 300 IDEAL LAWNMOWER 
[ieidil 200 dhe vane oOAN geen: sncpeclaes SHARPENER ond the other machines we manufacture 
CATALOG FREE! for the lawnmower serviceman. 


THE FATE-ROOT-MEATH €0._¢ DEtt_c-4_TLtMOUTH. ote 


For Fishermen, 


PRAMS 


12 TO 16 FT, Newest 
© Rochester, New York, with its nation- ewe tatets 
ally known industries and_ progressive 
business community, is constantly seek- 
ing new ideas which can be converted 
into profitable products or enterprises. 
If you have something worth talking 
about,—something for which there is a 
market at a minimum price,—then write 
for details to Division of Public Rela- | 
tions, Rochester Department of Com- 
merce, 54 Court St., Rochester 4, N. Y. 


IN ROCHESTER, GOVERNMENT HELPS BUSINESS 


SEND 25¢ {coin) 
DER YOU! 


CATALOG TODAY 
PMAK-IT PRODUCTS zone 


New York 59, N. Y. 


MARCH 1950 85 


COLLECT 
$925 


SENSATIONAL NEW 
ADVERTISING SIGN 


YES, MAKE $9.95 on 10-necond demonstration 
tomerchants, Write on glass with amazing mag- 
icerayon and presto—a65-color advertising mes- 
sage takes fire and glows like a brilliant neon 
sign! Three sales a day and $29.85 profit is for 
“lazy” men, Workers can double to triple that 
amount, FREE SALES KIT. Don't wait, Rush 
your name and address on a penny postcard for 
full details and complete sales kit—ALL FREE. 


MAXILUME CO. 12s w. Hubbard 


DEPT. L-93 CHICAGO 10, ILLINOIS 
EYE- 
GLASSES 
BY MAIL 


16Days Trial 
Write Today for Frew 


Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-3, Chicago, Illinois 


How many men 
will answer this ad 


and MAKE up to 
$1500 in a DAY 


HEI 


fan amazing offer to a 
limited number of men who act 
fast! Rush your name and address 
that’s all—and we'll send. you 
Big Demonstration Outfit, 
abvolutety FREE, and show you 
How to make up to $15 in a day 
=~ even in spare time... taking 
orders for our wonder-value made- 
igmeamire sult and overcoats 

fo experience necessary. More 
than 150 actual samples to pick 
from, Sensational money-saving 
values, Send for details! 


SAMPLE SUITS without le cost! 


ur plan makes it eany for you to est your own fine sults 


Sod prercaata without paying te-rin naditionto big cash 
Siurat today. PIONEER TAILORING COMPAN 


Congress & Throop Sts., Dept. €-1120, Chicage 7, it. 
BG Porutar science 


PRESTO) nisi ik 


ENN a 
yp» 


Car Owners! Meet Master Glaze—the sensationally different 
Taster for new and used earal .Not a wax—not an oll polish 
—not a paint!—nothing that “smears” over th 
MASTER GLAZE is a unique discovery 
quick and easy to appl 
glass-like surface. Even gasoline cannot dull 
{eI Lasts six months toa year! Amazing 
luster—beautiful, sparkling clean and bril- 
Hant! Doesn't finger: i 
Aimatch box full elazcuan entirecer: Seale 
“FREES ‘NOTHING LIKEIT! 


EE SAMPLE 


MASTER GLAZE-Co., 7780-685 W. Narwved Ares Mifeaahae, 


Thousands already earn big, steady profits selling fa- 
mous Bostonian shirts, rainwear, hosiery, underwear 
and other everyday needs for men, women and 
dren. Also new line of Hamilton shoes. No selling 
experience needed — if you're keen and really want 
to assure yourself of a steady income, 
Bostonian will back you and set you up 
in business. You get big profits, imme- 
diate cash and big selling kit. Our Com- 
pany has tripled its business in the last 
year. Write now — big Spring season 
Bostonian Mfg. Co., Dept. 
kford Street, Boston 30, M 


Write for 
FREE 
Selling 
Kir 


BIG PROFITS showing amazing Luminous 


Specialtiee—houre number picture Haste ov 
‘tien religioun and nursery objects, Key 
shire reps sec more chr och esa 


Sell on sight. WRITE AT ONCE for FREE samples 
acizon Bis, 303 Sth Ave. Dept. 5, New York mY 


BE A HIGH-PAID MAN IN YOUR 
COMMUNITY WITH THIS f, 
LONG NEEDED INVENTION 4 


Earn up to $10,000 or more per Bi s5ahs 
Nething to nveet! be your own bemst B 13082 
‘A worldwide product needed 

by ‘every home, business and 

farm.-.priced to sell quickly! Automatic Red 
Comet’ goes into action as soon as fire starts. 
Smothers fire ‘without human aid, It's a. saies 


‘natural’! FREE SALES KIT 


n, Colo. 


PRINT YOUR OWN 


tacts res time and money... very eas 
to use GEM STENCIL DUPLICATOR 
BBE eat for’ Adverssing, Announcements, Nov 
Labels, Forms, Price Lists—hundreds of us 
every’ type ‘of Business and organi 
Comes complete with all supplies, instructions 
and 60-page Book of Ideas 
FREE TRU 


IAL OFFER: Try it before 
FIT will be 


bay Wace ag GEM 

Se ye toe 

Wh isco mann 
Fee 


RAISE HAMSTERS 


‘The new wonder animals from Syria. 
Often called Toy Bears. Delightful pets. 
Everyone wants them. Laboratories need 
thousands. Clean, odorless. Raise any- 
where, A profitable and interesting hobby 
11 business, We furnish breeders and instruce 
tions, Write today for free book 

GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


BARBELLS 
panel supa atrst f 


yy for our FREE Borbell 
BUR BARBELL CO. 


y—Buy the finest 
t direct from our 


Photographic Headquarters Since 1899 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


‘As we get older, stress and strain, over-exertion, exces- 
sive smoking or exposure to cold sometimes slows down 
kidney function, ‘This may lead many folks to complain 
of nagging backache, loss of pep and energy, headaches 
and dizziness, Getting up nights or frequent passages 
may ‘result from minor bladder irritations due to cold, 
dampness or dietary indiscretions. 

If your discomforts are due to these causes, don’t wait, 
try Doan’s Pills, a mild diuretic, Used successfully by 
millions for over 60 years, While these symptoms may 
often otherwise occur, it's amazing how many times 
Doan's give happy relief —help the 16 miles of kidney 
tubes and filters fush out waste, Get Doan's Pills today! 


FACTORY-TO-YOU 


MIDWEST 
RADIO-« 
TELEWISION 


MIDWEST Model CX-26 
A Complete 16-Inch 
TELEVISION Chassis 


Here is Television at ite be 


Ase 0 Complate Kew 1950 Line of 


* | MIDWEST 
| RADIOS 


| with new long distance 
FM Circuit and new 
3:Speed Phonograph. 
jor Catalog 
iste This Coupon on le Post Card 
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QUICK REST 


fo tired eyes 


MAKE THIS SIMPLE TEST TODAY 


EYES OVERWORKED? Put two drops of gentle, 
safe Murine in each eye. Then feel that re- 
freshing, soothing sensation that comes in- 
stantly. You get— 


QUICK RELIEF from the discomfort of tired eyes 
Murine’s seven important ingredients are scie: 
tifically blended to cleanse and refresh over- 
worked, tired eyes. Use Murine morning and 
night and whenever your eyes tell you to. 


MURINE 


FOR YOUR EYES 


G.E. SEALED BEAM 
PISTOL GRIP 


CIGARETTE 
UGHTER 
OF Your 
CAR» BOAT 


PEARL GREY 


stot spotlite for boats. 
1d signs and house 
numbers without gefting out of cor. 
Throws 57,000 beam candle power for a 
distance of 250 yds. Uses less current thon 
one headiite. 


11" cord allows use as trouble light o 

where around cor. colt 

Adjustable orm to prop light up on ground 
tienes cue ee 


its info glove ‘compartment or can hon 
from dash. Si ", 


Send check or money order to 
LOYAL ELECTRIC CORP. 


217 P Centre Street, New York 13, N.Y. 


Fixing & 
flat tire 


Dealer 
Inquiries 
Invited. 


8B rorutar science 


peti beau 


SPECIAL OFFER! 


TOCK-STITCH, 
SEWING AWL 


Famous pa 
ented tock 


ction eu 
mc. cick or 


ins thon $50.00! Send for'our tree beckiet today. 


UNION LOOM WORKS 
| 2 27 Factory St. 


<a 10igxt, e-ply Tie, 
Look Fiabe, Machined” whe 
Bearing at a “aire 

Say" price. Supplied tnt to fypet 


TAKE 3-DIMENSIONAL PICTURES 

WITH YOUR OWN 35MM CAMERA 
STEREO- § 

TACH 


ADVERTISING DISPLAYS, INC. Covington, Ky. 


Free for Asthma 


If you suffer with attacks of Asthma and choke and 
gasp for breath, if restful sleep is difficult because of 
the struggle to breathe, don’t fail to send at once to the 
Frontier Asthma Company for a FREE trial of the 
FRONTIER ASTHMA MEDICINE, a preparation for 
temporary symptomatic relief of paroxysms of Bron- 
chial Asthma. No matter ebue res live or whether you 
have faith in any medicine under the sun, send today 
for this free trial. It will cost you nothing. 

Frontier Astuma Co. 
462 NiaGara Sr. 


434-D Frontier Bus. 
Burrato 1, N. Y. 


LEATHER PROJECTS 


‘Over 100 KITS in every kind of 
Tooling and Carving Leather, 2 
ccurately cut, all parts included. 
Only Top Grade Lesthers used. 
You'd the choosing: You dhe 
tooling. carving, stamping, the 
ponchiigand asembliag. 


EVERYTHING FOR THE 
LEATHER WORKER 


‘on complete sock 


lenvaf Toe ad Ase 


) HIDES AND 
BRING of cat 


‘SANDEE CHROME SILENTIP,, 


QUIETER PERFORMANCE 
that is actually @ small muMer. 
il moke @ sport mufler or dual set quieter 
and still give straight thru performance, 


HAftne WODEL C6, Dept F4, Halsit, Long Island, WY. | 
ACCORDION MART 


Offers Outstanding Bargains 
Bug, outright of on rental plan, New and 
ued Secordiona at lowest prices, Full credit 


Bo extra cost. Complete, guaranteed repair 
Service. Write today for PREE catalog 


NEW! Trash Disposal Unit 
Burns Refuse Safely : 


q 
‘and 
Sreen or dry is Tully consumed Sclen: 
fine raft design completely sitminates 
fire tezard of Ryn a 

tne, Blowing bits of pape 


by Bureaus of Fire Prevention. Full price $9.95—nothing 
else to buy. Sent FOB. Cleveland. Money back xuarant 
fee: Send cheek. cash. or money order to 


I Discovered 
How To 


HEAR 
AGAIN 


IN 20 SECONDS 


1 was in despair when I began to lose 
my hearing, Then one day—in just 20 
seconds—I discovered how to hear again, 
Thanks to the new Belt 1antomold— 
& transparent, almost invisible device— 
NO BUTTON SHOWS IN MY EAR. 
Discover how you, (oo, may hear again. 
Mail coupon for FREE booklet—tells all 
the facts, 


One-Unit Hearing Aid 
Beltone Hearing Aid Compan 
1450 West 19th 


MAIL THIS COUPON TODAY 
Beltone Hearing. Aid Compony, Dept, P53 
1450 West 199k Street, Chicog 

Please send me in.a plain wrapper, with- 
‘out obligation, FREE booklet that tells 
flow deat can hear again without a 
button showing in the eat. 


Dept. P5-3 


Nam: 


eeeceewenenny 


BENJAMIN 


RIFLES grimy iaapgterag PISTOLS 


rablo 
‘C'PELLETS for 
CE. 


FLE COy 611 MARION ST., ST. LOUIS 4, MO. 
mance 1950 89 


IT’S MORE 
FUN 


Guive swiftly to your favorite fishing or 
hunting spot. Your Old Town Canoe re- 
sponds to a touch, is light for easy por- 
taging, rugged for dependable service. 
‘A favorite with guides for fifty years. 


OLD TOWN CANOES 


643 Wood Street, Old Town, Maine — I 
| PLEASE SEND ME FREE CATALOG = | 


——er 
AMAZING NEW BIG CAPACITY 
PORTABLE 


© Fully, tnsulated—Aietiaht 
A ieaup _ 


Gat 
Wanctactrers 


‘ANT your food to be just right 
on your next picnic, camping 
or fishing trip? Just pack this new 
portable Pik-nik Ice Box wit 
thing hot or cold. Retains heat or 
cold. for over 24 hours! Special 
coating keeps food pure and fresh 
Has separate leakproof ice chai 
ber. Big capacity, 14” high. 113," 
diameter. Handsome ice-blue fin 
ish, contrasting lemon-yellow cov- 
er. Price, $5.95, C.0.D. plus mailing 
charges, Or, enclose $5.95 and save 
postage. Money-back guarantee. 


FOSTER PRODUCTS, Inc. 


Dept. PN-5 
659 Main St. New Rochelle, N.Y. 


90 rorutan science 


SENSATIONAL NEW 
CLEAN-UP 


GUMFINGER RAKE 


TOUGH, SPRINGY RUBBER TEETH 


> Ss) 


Le 


DEALERS 
WANTED" SarisracTion GUARANT! 


MOORE PRODUCTS Co. 
an17 superior aver Cleveland 3, onto 


SOLID OAK 
CHESTS ‘27 


Well built, of 


JAUNTY MFG. CO. 


11504 Lyndale $0. 20, 


EVERYTHING FOR FISHING 
Hard to find fishing specialties for 
every kind of fishing—sport or com- 
mercial. Standard tackle and many 
make-it-yourselt kits. 

Netcraft Co., Dept. P32, 7: 


Yours with a WOOD IMP 


Drill press to rotary planer if 60 seconds- 
"y half-inch chuck—High epeed steal 


‘preferred by 95 
$3 = 


if 
and cabinet sho ‘one ‘on our 
| Stoney back guarantee and be convinced. 
Dept. 11, 3744 E. Colorado Street 

(PASADENA 8, CALIFORNIA 


NEW! AMAZING! 
FULLY AUTOMATIC 


METRO ondy 
ADDING. $4995 


Tncaging 
Fares 


Adds, subtracts, multiptios—works 
like $i00 machine. Over 


inane Weide an: 
we coy 
WRITE TODAY FOR FREE CIRCULAR 


SUE Montrose Avenue 
METROGRAPH CORP. oept. 150, chicane 3s, 1 


READY CUT HOMES 
$1885 x vr SAVE vr 10 1, | 


Build wa home. SAVE I: and 
Pen be SAY as etn ae 
ists, ‘paint, tee "Complies bead 
a Ew ton” sen s 
poe i i 


Plans 


HULL AUTOMOBILE COMPASS 


Best Friend in the World 
WHEN YOU NEED IT 
‘Streamline standard 


$3.95 


At your dealers. Write for literature, 


HULL MFG. COMPANY, P. 0. Box 248-3, Warren, Ohio 


a Fite PL 


Kansas City, 


15 East Pershing Reed Dept. J mo 


FLYING DUCK 


evgives wines. a 


Save UP 10 25% 0N QUALITY 
op BALL-BEARING WHEELS 


RIN Rite wheels rll smoothly and easly, are 
Pe pneuatie ited red: 


Bint-Ri 


er = 8 
tee reales 
{0 dy 
ieee 


Tan't listed, write Tor 
Folie A. Order Feday—Send cash, check. 
ov B. O.—Pay postage on arrival 


BILT-RITE WHEEL COMPANY 


520 East Missouri Ave. Dept. 73. Kansas City 6, Missouri 


Protect your car 


ROUND-THE-CLOCK 


with PYROIL 


© Every time you add Pyroil to your car, 
you're improving lubrication, No matter 
what kind of gas or oil you use, Pyroil gives 
oil the added property of clinging to cylin- 
der walls and piston rings, protecting these 
vital parts against exposure to condensa- 
tion, and metal-to-metal friction, Pyroil 
prevents clogging due to gummy deposits. 
Pyroil prevents damaging dry starts—be- 
cause that constant clinging film of oil is 
a round-the-clock protector whether your 
car is rolling along or parked for the night. 

Ask your gas station attendant to “add 
Pyroil"—and add miles of carefree driving. 


Pyroil for Aircraft Engines 
Use Aircraft Pyroil B for lubricating oll, 
Aireraft Pyroil A for gasoline. 


PYROIL COMPANY 
‘Main Street, La Crosse, Wisconsin 


I want my car to last and run properly. Please cell me 
‘more about Pyroil and how it can accomplish this for me. 


Name. 


Address 


State. 


City or Town. 
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More Fish! More Fun 


wrt Sxehegonase 
WONDEREEL 


Long Casts 
No 
Backlash 


NO THUMBING> 
‘3-WAY SPIN CONTROL 
is the Reason! 


‘This Shakespeare Wondereel exclusive feature 
Prevents backlash, gives you long, perfect casts 
‘without even thumbing. The reasons are: 
irOvertive tal cod bassiag’ & Ajestable 
head end spool cap 3. Lightweight spool for 
: stopping 


doesn’t outrun bi 
to untangle. You cast more times, have more 
fun, catch more fish. In three models 
No. 1920—$10.00 No. 1921—$1 1.00 No. 1922—$13.50 
BOTH FREE—1950 Tackle Book and Fishe 
ing Calendar—Show best days to fish, 
bese ways to fish, best rods, reels, lines, 
bait. Mail coupon! 


Stahespeare 


RODS, REELS, LINES, BAIT 


eer 5 
Shak Com PS-3 1 

espeare Company, Dept, H 
Sead a me rou free 1950 Tackle Book and 1 
Pocket Fishing Calendar. 


Name. 


= 


‘Our 245th Advertisement 


REAL DIESEL eee? 


92. POPULAR SCIENCE 


CUTS ALL 
1950 
PRICES! 


price reduction 


Findreds of imptovementnyincleding Hydradte (ciplene 
type hydrolicl Broker ed Crosley pine, wilt ragged 
{at iron Block—asoch comprenion rele See, drive Ihe 

3m Wogon, All steel, Savin fof 


iers ond driver ogents wanted! 


FREEI Just out! 1950 CROSLEY 

ey CATALOG. Write Crosley Motors, 
Ine., 2530-4P, Spring Grove Ave., 
Cincinnati 14; Oh 


Seen the NEW 
Crosman CO2 
PISTOL & RIFLE? 


Crosman Arms Co., Inc. + Rochester 7, N. Y. 


Tra Speed BOAT SPEEDOMETER 


or write direct 


MUSKEGON OUTBOARD SPECIALTIES CO.,.Box 426, Muskegon, Mich. 


ELIMINATE HAND SIGNALLING 


Enjoy Safe—Comforteble 
Winter Driving with the 


A PRACTICAL 
GIFT FOR MOTORISTS! 


New Star of the Lightweights 


Extra-large drum brakes, 
front and rear 


Big new 3 horsepower 
motor, 138 ¢.c. eles 
Built-in generator, Sealed 
Beam headlight 


5 to 40 m.p.h.; over 100 
miles per gallon of gas 


_ 2-speed transmission; 
automatic shifting 


RIDE ONE and you'll BUY ONE! 


‘on 20° heavy-duty wheels. Long wheel- 
base. Extra-large front and rear drum-type 


Pleasure's built into Whizzer’s new Sports- 
man! Powered by rugged, 3-horsepower, 
138 c.c. motor, 4-cycle, precision-built. 
Automatic 2-speed transmission has low 
gear to conquer hills, give quick starts. 
Low center of gravity with full-size frame 


expander brakes, rear brake pedal-con- 
trolled. Folding footrests, chrome echo- 
tube exhaust. For work, low-cost travel 
and pleasure-riding, 
you'll want Whizzer 
SPORTSMAN! ote 


power package 
ey es $10997 


F.0., Pontiac, Mich, 


SEE YOUR WHIZZER DEALER TODAY! 


WHIZZER MOTOR CO., DEPT. 312, Pontiac 15, Mich. 
Please send me, by return mail, free illustrated catalog on Whizzer motor bikes, 
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You need new "Fishing—What Tackle and 
of helpful fish 
) fish pictur 


durability. Won't “set,” tot ot corrode. 
No. 2800. 3 lengthe—-5,5-1/20r6 tt, *157° 


192 High St., South Bend 23, ind 


A NAME 


SOUTH BE Dsus 
aun 


Here is the 
biggest news in 
the tool industry 
today. The leading hand 
service tools are now named 
PROTO tools—formerly Plomb 
tools. All PROTO tools are of 
the very finest quality. That's why 
they have been the favorites of 
professionals since 1907. Re- 
member the name — PROTO | 7 evelopment in Swiss 
tools— formerly Plomb tools, 
when you want the best. 

Buy the ones you need 


or 
from your dealer today. | © ny ; sia a tax (total $16.15). Send check oF 
Write for catalog to MARDO SALES CO., 480 Lexington Ave., Dept. P.W.A., New York, N.Y. 


NAN Zorcag,) 
eascTRIC PLANTS 


FOR CABINS, TRAILERS, 
CONTRACTORS, BOATS 


P R Oo T o Phage 
a 
saat 
: 


1 f 
PLOMB TOOL COMPANY | 
2257-M Santa Fe Ave., Los Angeles $4, Calif. 


Profe ssional Quabity 


TOOLS | 


LOS ANGELES» 


FOR CAT) 
D.W. ONAN & SONS INC. 
‘Mls Royalton Ave, Minneapolis 5, Mit 
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Only wide-gap Auto-lite Resistor Spark Plugs give you 


Cutaway view shows the 


ILLIONs of car owners from coast to coast are switch- 

ing from narrow-gap spark plugs to the sensational 
new wide-gap Auto-Lite Resistor Spark Plug. They 
want smoother performance—money-saving gas economy 
—improved starting in extreme cold weather. They want 
the Built-in Resistor that doubles spark plug 
life and reduces interference with radio and 


television reception. 
1 
ios 


‘ i) ; 
‘al car, see your Auto-Lite Spark Plug Dealer 


To get these remarkable benefits for your 


Auto-tite 
Spark Plugs 
Patented 
USA. 


ANTO-UTE&< 


| 


today. You're always right . .. with Auto-Lite. 


Tune in "“Suspensel”... CBS Radio Thursdays... CBS Television Tuesdays 


RESISTOR, REGULAR AND TRANSPORT TYPES _ 
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The Voice of Science 


What 
Happened 
to Atomic 

~ Secrecy? 


ik WAS no surprise to the scientists that 
the Russians got the bomb. The men who 
split the atom had long warned that the 
basic science from which came nuclear fis- 
sion could not be kept secret. 

The engineering know-how could be cut 
up into tons of tables and blueprints, and 
hidden in the crannies of a thousand minds. 
But the “secret” could no more be bundled 
up and locked in a safe thar the wind could 
be held in the hand. 

For a time the scientists hoped, with every- 
one else, that the sheer quantity of know- 
how and-money-could buy delay, Yet again 
they warned that our ways were not the 
only methods to manufacture hell on earth. 

Then came the whirlwind of threatened 
horror already nicknamed the “H-bomb.” 
Locked doors and armed guards could not 
stop the talk. Even while it could not be 
officially admitted, it could not be denied. 

Who blabbed? Nobody. The facts of sci- 
ence were on the record. 
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Only five or six years ago, anyone who said 
“atom” out loud was in trouble. This time, 
the even bigger “secret” burst into print. 
Speculation—scientific, political, and moral 
—reaches new heights, complete with learned 
comments by columnists-end-eutaway draw- 
ings. Here we go again! 

But let’s not go through the whole routine 
of “just another weapon.” Let’s not kid our- 
selves again by saying, “Ah, but we've got 
the secret of the Hydrogen bomb!” 

In the present low state of the world, we 
will have to get into the. H-bomb busin 
But let’s not maintain the slowdown of se- 
crecy. Let’s admit the only real secret we've 
got is the secret of the soap business and the 
automobile business: how to make more of 
them quicker and cheaper than the compe- 
tition, 

Maybe enough murderous weapons tha 
guarantee suicide will stop the shooting and 
start the thinking. . 

© Rinne Gittrzces 


MEW PYMOUT 


packed with value and ready to prove it! 


Here's the sensational new 
standard for excellence in 
the low-priced car field — 
the brilliant new, value- 
packed Plymouth! 

No other car at the price 
gives you anything like the 
new Plymouth’s great engi- 
neering advantages. The 
speed and ease of Ignition 
Key starting . . . the thrill- 
ing performance of the 7.0 
to 1 high compression en- 


«+ «the swift, smooth 
Safe-Guard Hy- 
the posi- 
tive blowout protection of 
Safety-Rim Wheels. 
he new Plymouth rides 
like a heavy, high-priced 
limousine yet handles with 
amazing ease! No wonder 
this fine car of great value 
is now —more than ever — 
the car that likes to be 
compared! No wonder this 


new American Beauty is 
now—more than ever—the 
low-priced car most like 
high-priced cars! 

Plan to visit your nearby 
Plymouth dealer now. He'll 
gladly arrange for a dem- 
onstration drive. Then you 
can test this car and s 
for yourself that the new 
Plymouth is the most car 
value you can possibly buy 
at Plymouth’s low price! 


NOW — more than 


r—the car that 


[usu cs likes to be compared 


PLYMOUTH Division of CHRYSLER 
‘CORPORATION, Detail 31, Michican 


Studeboker Champion 4-door sedan 


Smart 1950 buy —this Studebaker's thrift and value! 


Just a look at the low, long, alluring new 1950 
Studebaker tells you thar it’s a car with the 
right build for real money saving. 

You see no bulging excess bulk that would 
hitch a ride at your expense—no surplus pound- 
age to squander your gasoline needlessly. 

You get welcome protection against unex- 
pected repair bills, too. 

The whole structure of this refreshingly differ- 
ent new car has the solid durability of top-qual- 
ity materials and wear-resisting craftsmanship. 


You ride in deep-bedded com- 
fort—New balance of design 
and a brand new kind of coil 
spring front-end suspension! 
Regal de luxe Champion has 
foam rubber seat cushioning. 


with a 1950 Studebaker be- 
cause it has trim, sleek, aero- 
dynamic lines—and the whole 
carhas the right build for thrift 
in every detail of its structure. 


Take the logical next step in getting the most 
for your new-car money. 
distinc. 


Try out the amazing “next ride” of thi: 
e “next look” Studebaker. 

Stop in at a nearby Studebaker dealer's show- 
room and go out for a convincing drive in a low- 
price Champion—a value-packed Commander 
—a special extra-long-wheelbase Land Cruiser. 


NEW 1950 STUDEBAKER 


Styled ahead and engineered ahead! 


‘White sidewall tires and wheel trim rings optional at extra cont 


You get trustworthy crafts- 
manship that’s the pride of 
numerous Studebaker father 
and son teams, It's your as- 
surance of top trade-in value, 


You 


jon't roll back on up- 
grades—Automatic hill hold- 
er is standard on Command- 
ers and Land Cruisers—extra 
cost on Champions. Overdrive 
is available too at extra cost. 


POPULAR 
SCLENCE 


neo. U.s Paton. Monthly 


¢ 


Panctured clo 


in a cloud looks from topside, 


Here's how a man-made hole 
000 feet up. The racet aped_ opening, 
20 miles long on the sides, five miles across on the ends, was formed by seeding 
a stratus cloud with dry ice. The ice acts as a trigger on the supercooled water 
droplets in the cloud. They condense into snow or sleet, fall out of the cloud 
and, bingo, there's a hole. The cloudbusting is part of Project Cirrus, a joint 
research program of the Army Signal Corps and the Office of Naval Research, 
Drs. Irving Langmuir and Vincent J. Schaefer, of General Electric, who orig- 
inated the seeding technique, insist it can make rain. The Army and Navy, 
interested in military applications, just won't say. 
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By Phil Gustafson 
Drawings by Ray Quigley 


‘OU are standing on the cramped bridge 
of a light carrier. Crowded around you 
are the Skipper, the watch officers, talkers, 
air officers, the Admiral commanding this 
Hunter-Killer Force, and some of his staff. 
On the flight deck, a couple of narrow 
ladders below you, plane pushers are re- 
spotting aircraft at once familiar and 
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ood 1s Our Anti- 


@@The importance of 
undersea warfare from our 
standpoint as a nation is fully as great as that of 
air warfare. ... the scales have recently ti 
of the attack as far as undersea warfare is concerned. @® 


ped in favor 


—VANNEVAR BUSH, in Modern Arms and Free Men 


strange: torpedo-bombers like the faithful old 
Grummans, but looking like bullfrogs with 
grossly swollen housings for search gear. 

Down another ladder, men in the con- 
stant twilight of the information center 
watch their scopes and plot their dope. 
Topside, it a bright tropical day, but 
your eyes are heavy from the strain of 
round-the-clock operations. In ASW—Anti- 
Submarine Warfare—the hounds share the 
nerve-wracking jumpiness of the fox. 

Off the beams and the bows, the destroy- 


' 


A radar-nosed, long-range M 


ers weave their wakes. Overhead, planes 


the wind, the 


drone across, flags whip 
radar rotates monotonously. And under you, 


somewher all that water, is an “en 
my” submarine. A modem submarine, 
equipped with the batteries to shove it 
along under water about as fast as you can 
go on the surface. With a snorkel to let it 
breathe for recharging without surfacing. 
‘At your elbow, a squawk box begins to 
blat. One of the search planes, patterning 
the endless ocean, has caught a scent. A 


rtin patrol bomber, left, meets a Hunter- 


Force at sea. 


blimp swoops over to investigate with sur- 
prising agility; 70 knots is very fast a few 
feet off the water. Then comes the call for 
a killer, and a destroyer closes in like a 
cowboy, Up comes the sub, a sleck steel 
shark, and you realize how near it was to 
getting your carrier, nerve center and home 
base of the whole H-K force. 

That's the way it is in the maneuvers— 
sometimes. The deadly guppy-snork can be 
caught and killed—when weather and 
water favor the hunter-killers, But find- 
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How H-K Force works: Ship- and shore-based 
plines and blimps, sweeping with ra 

Outlined suspicious waters and forced 

Here, a, carrier-based blimp fine-combs the sea 
with radar, sonar, and magnetic-detection equip- 
ment. Flying slowly and close to water, blimp 
puts the finger on a submerged “target 


ing and fighting the moder submarine is as 
difficult as it is important in the face of the 
facts. 

ASW is as darkly secret a business as the 
deep, black sea itself. Se is as tight as 
a sub rigged for dive. But it is a very public 
secret that: 


a 

with the subs; 

2) the latest German subs could have op- 
rated successfully against the detection 

and killing devices that had swept the old 

types from the seas; 

3) the latest German torpedoes had range 

and speed beyond the capacity of detec- 

tion equipment; and 
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4) Russia thus has the makings of a 

potent undersea navy. 

The modern submarine (PS, June "49, 
p. 98) can travel far, lug missiles and 
maybe A-bombs. Dr. Vannevar Bush 
calls it “one of our greatest potential 
enemies” because it can “cut the world 
apart.” The Navy knows it as a devil's 
wager at such unhappy odds in men, 
money, and materiel that it cannot be 
won head-on, 

So it is proper to ask, “How good is 
our anti-sub defense?” 

The honest answer to this simple ques- 
tion is not simple. It is big and compli- 
cated, It might be fairly summarized, as 
of now, by saying, “only fairly good—but 
getting better.” 

That represents an improvement, A 
while back, the answer could have been a 
grim, “Oh, brother!” Today there is not 
only a new attitude toward the impor- 
tance of the problem in the Pentagon. In 
the Navy itself, there is a broader ap- 
proach, planned to draw on the best in 
civilian science as well as operational 
experience. 

Of course, you should know that to 
ask, “How good is our anti-sub defense?” 
is a little like asking, “How much is an 
automobile?” The answer must carry 
such question marks as, “How much auto- 
mobile, and how much money?” 


What Will You Pay for a Dead Sub? 


Want to kill a submarine? Sure! Can 
do, But how much are you willing to 
spend? Want to swap a carrier with 700 
men for a sub with 70? Remember that a 
sub can bite, too. In fact, today’s tor- 
pedoes go so far so fast that the first anti- 
sub alarm might be a sinking ship. 

Killing the sub, furthermore, is just 
part of ASW. It begins, like the recipe 
for hunter's stew, with, “First catch your 
rabbit...” 

Today's sub-hunting still centers 
around the nervy little Hunter-Killer 
Force that broomed the seas in World 
War IL. It is composed of a carrier, sev- 
eral destroyers, and assorted aircraft. 

The carrier is not the tin jeep used for 
ASW in the war, but a tougher, faster 
flat-top. The kind they first adapted from 
tanker hulls, like the Mindoro, Siboney, 
and Sicily. Or it may be on a cruiser hull, 
like the Saipan, Whatever the hull, it is 
stripped and streamlined for speed, with 


eh Sos 
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Yelling for the Hunter-Killer ships and planes, 
the blimp fences the suspect seas with sono- 
buoys and marks the general position of the 
deep-speeding guppy. Hunter destroyers take 
up the chase with sonar, and pin-point the 


a Combat Information Center specialized 
for sub-hunting and fighting, and the latest 
thing in radar 

The destroyers are faster and lighter on 
their feet. Off with some topside armament; 
on with aluminum superstructure to cut 
weight. New hunter and killer DDs are 
being built from scratch, led off by the 
Carpenter and the Owens.The light cruiser 
Norfolk has been converted into the first 
HK of cruiser size and speed. These are 
the specialized snorkel hounds. 

The aircraft, too, are becoming more 


‘The pack closes in. Killer ships—destroyers 
with extra weapons and speed—mancuver to 
bring their deadly hedgehogs to bear with sonar 
targeting gear. Killer planes drop homing tor- 
edoes and circle to fire rockets if sub surfaces, 
the blimps stand clear. The carrier zigzags 


target. Telltale “pings” of sonar warn the sub 
that the hounds are hot on his trail, He twists 
and dives to keep the upcoming killers from 
drawing a bead—which in war would lead to a 
shower of deadly depth charges. 


specialized. Some have the emphasis on 
search; others on weapons for killing. TBMs 
and Douglas Skyraiders, bloated with radar 
or bristling with rockets, depth charges, and 
torpedoes, are carrier-based. 

Often the HK Force may collaborate with 
such land-based, long-search big planes as 
the P2V Neptune. A possible new helper 
may be the Martin P5M-1, the heavy-hulled 
ing boat designed for ASW operation, A 
legitimate guess is that this aircraft would 
be able to squat on the wet almost any- 
where and listen for subs. > 


warily into the background; the H-K Force can- 
not afford to swap a carrier for even the most 
dangerous sub. Finally, a special weapon of a 
hedgehog missile connects. Sonar plot reports 
the under-1 . The surface bre 


The blimps have a bigger job in the 
Hunter-Killer Force (PS, July ’49, p. 124). 
Now carrier-based, they can fly out with 
full detection equipment to extend the 
fleet's ears, And fly low and slow enough to 
use fine-tooth search gear at peak efficiency. 

The helicopter is a logical candidate for 
HK membership. It might be used for fine- 
combing much like the blimps. And its 
ability to hover could come in handy for 
putting down advance listening posts. 

The anti-sub sub (SSK) is one of the 
best shots in the Navy’s ASW locker. You 
can set a sub to catch a sub quite success- 
fully, as proved by the record of Jap subs 
sunk’ by ours. A sub quietly listening can 
hear farther than a moving enemy sub 


Douglas Skyraider (AD3W) is carrier-based 
search plane, The huge plastic radome under- 
neath houses the radar antenna, Possibly teamed 
up with specialized killer plane with emphasis 
on weapons. 


whose speed clouds his own sonar. Our new 
guppies are getting high-power detection 
equipment to let them go on the prowl. And 
new killer subs are being built. But the 
SSK will hardly dare work too intimately 
with the HK force until somebody finds a 
way for a friendly sub to identify itself with- 
out exposing itself. With no way to yell, 
“Don’t shoot, Joe, it’s me!” the SSK will have 
to keep away from the local area of the 
Hunter-Killers. 

These are the craft the Navy uses—under, 
on, and over the sea—to find and fight the 
new-type subs that have changed the shape 
of undersea warfare. The German Type 21, 
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you remember, had at least doubled the 
eight-to-ten knot submerged speed of the 
old subs. This meant it could make more 
than one swift pass at a convoy, or walk 
away from hunters that had to slow down 
to hear better, The German 45-knot torpedo 
could be fired from five or six miles, far 
beyond sonar range under the best condi- 
tions even today, So what about sonar? 

Sonar equipment comes in two main 
types: what might be called “passive” so- 
nar, which simply listens for underwater 
noise and indicates direction; and “active” 
sonar, which sends out a supersonic pulse 
called a “ping.” The ping bounces off a tar- 
get much like radar, and the newest type 
presents information on a screen, 

Since sonar protection is outranged by 
existing torpedoes, the Navy has met the 
problem differently. As Rear Admiral C, B. 
Momsen, head of the working party whose 
chore it has been to plan undersea warfare, 
puts it: 

“If we cannot project our detection out 
to the new torpedo range, then we must 
project the platform, just as the airplane 
projected the gun platform.” 

The platform from which detection works 
can be pushed out with the sonobuoy, the 
blimp, probably the helicopter, and. the 
anti-sub sub that can range discreetly 
ahead of the Hunter-Killers as a forward 
listening post. 


Buoy Buggy Whip Blabs on Subs 


The sonobuoy is an expendable, battery- 

powered baby broadcasting station. Dropped 
into suspect waters by plane or blimp, it 
lowers a microphone, snaps up a little bug- 
gy-whip and blabs what it hears. 
Monitored by aircraft, a pattern of sono- 
buoys can keep a sub under surveillance 
until surface craft ean carry on the chase 
with sonar, 
‘inging sonar is the most accurate close- 
in detection method, The trouble is that it’s 
too close. But the blimp promises a valu- 
able projection of the platform. The blimp 
also carries another detection gimmick: 
MAD-Magnetic Airborne Detection—that 
can point the finger at a submerged sub by 
its distortion of the earth’s magnetic field. 

MAD gear is still pretty delicate labora- 
tory equipment to be tossed around in mid- 
air, but it works when it works. During the 
war, it was the only detection gear that 
could smell a German sub trying to float 
with the tide, quietly submerged, through 


Sonobuoys are simply floating radio stations 
the size of fence posts. Parachuted into the 
water, they let down a listening hydrophone, 
pop up an antenna, and broadcast what th 

under water. Dropped in a d order 


to ring an area where enemy submarine activity 


A sharp eye can see 
ard on the 


the Strait ibral 
the MAD “birds” perched for 
bag of a blimp, like ears. 

The sub-hunters also rely heavily on 
radar, Improved models in ships and air- 
craft can catch even the small target of a 
snorkel. A snorkeling sub presumably has 
its radar detector going, too, so the very 
presence of ship and airborne radar over 
an area is a fine way to keep the subs down 
or out. 

These are the main detection devices that 
can find the elusive and powerful new subs. 
But once you've scented your rabbit (and 
remember, it’s a man-eating rabbit!) how do 
you kill 

The “hedgehog"-so named in wartime 
code for its many deadly bristles—is one of 
your weapons. Once a sub has been pin- 
pointed by search, and pinned down by 
killer planes, the destroyers can start shoot- 
ing with hedgehogs. 


Hunting with Rocket Shotguns 


‘These forward-throwing weapons shoot a 
shotgun pattern of rocket-propelled charges 
ahead of or alongside the killer ship while 
it still has the running fox on sonar plot- 
ting. The many high-powered charges sink 
swiftly, and when one hits a sub it hits 
hard, If you know your weapons, you can 
wonder about the possibility of more and 
bigger hedgehog projectiles fixed up with 
noses like a VT fuse (see cover). 

The acoustical torpedo, fitted with 
homing nose, is known to have existed. 


is suspected or to protect an operational zone, 
sonobuoys identify their positions by their indi- 
vidual transmission frequencies. Dye markers, 
spotting the buoys in the water, show aircraft 
patrolling a sonobuoy fence in daylight where 
there are any gaps that must be plugged up. 


Hedgehog is multiple-projectile weapon, firin; 

any contact charges simultaneously, ahead of 
killer ship making sonar attack on ‘sub, The 
rocket bombs, shown here on spigots, are set at 
slightly different land in a 
pattern like shotgun pellets. 


“MAD ears” are high and forward (arrows) 
on gas bag of blimp. Working just off the water 
at any spec a slow swim to double a 


detection gear effectively, since the streamlined 
guppy-snork submarines have no deck guns 
with which to shoot them down, 
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Released by destroyer, aircraft, or SSK, it 
avoids its friends by a pressure switch set to 
explode it only between a predetermined 
underwater floor and ceiling. 

Airborne rockets, with a solid steel head 
that can slam through one side of a sub and 
out the other, can take care of any guppy- 
snork that might have to surface. 

Even with all this search and shooting 
gear, the Hunter-Killer Force is not likely 
to be the final answer to the ASW phase of 
undersea warfare. It risks so much in that 
“devil's wager.” A carrier, at least six de- 
stroyers, two to four blimps (too far from 
shore to fly home if their carrier goes 
down), maybe 20 or 30 airplanes also de- 
pendent on the carrier. 

More and more, shore-based planes and 
tough new seaplanes will probably take up 
the task of general search-and-kill. The 
Hunter-Killer Force, however, will have to 
take on the risky job of guarding the big, 
slow convoys that must always move the 
huge supplies for global war. 

One hard conclusion is visible: no single 
gadget like sonar, which made us overcon- 
fident at the outset of World War II, will 
again be the obvious answer to ASW. From 
now on, our anti-sub defense depends on 
broad development rather than simple dis- 
covery. 

Killing Only Part of Problem 


In this process, constant and continuing, 
the actual hunting and killing of the modern 
submarine becomes only one part of the 
total problem, Also involved are the survey 
and selection of convoy routes where weath- 
er and water conditions are more favorable 
to the hunters than to the subs. Any future 
ASW operations must take the offensive by 
mining the waters enemy subs must use, 
and by blasting the sub pens and construc- 
tion yards. 

Even such seemingly extraneous factors 
as our own cargo-ship construction must be 
taken into account, You might ask yourself 
why cargo ships should carry masts and 
booms and donkey engines for loading, 
when more modern materials-handling 
equipment is already available. Stripping 
off such cumbersome gear would lighten 
and speed up ships. And cutting down turn- 
around time would be the quick equivalent 
of a vastly larger merchant marine. Dock. 
side cranes and loading of whole frei 
cars, lifted bodily from their wheels, would 
create more shipping space overnight than 
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could be constructed in many weeks—or 
sunk by an enemy in a frightful fraction of 
construction time. 

This is only a flash of the total scope of 
the problem of getting a lot of tonnage 
across a lot of water. Direct huntin’, shoot- 
in’ anti-sub defense will of course continue 
as a part of the deal, calling for the best 
scientific and military thinking in the nation, 
Wars Dr. Bush. “We need a vigorous pro- 
gram in the hands of a virile and generously 
supported Navy, in closest cooperation with 
science and technology throughout the 
nation.” 


Thinking Must Come Before Fighting 


As evidence of its own grasp of the situ- 
ation, the Navy recently called in Vice Ad- 
miral Francis $. Low, ASW chief in World 
War U, to evaluate needs. There’s now talk 
of a new committee of working scientists to 
project the thinking platform, 

As an example of what is needed in the 
dreaming stage of detection equipment, 
consider the single problem of thinking out 
sonar equipment that will mechanize the 
peak performance of the best human oper- 
ators. The way things stand now, even the 
best operator is wearied by the monotony of 
listening to the sweeping pings to the point 
whe he loses his sense of audio-discrimi- 
nation, and may make a fatal mistake. 

For the sub-hunters, as well as the sub- 
mariners, must now lean most heavily on 
the human factor. And as one ASW expert. 
puts it, “Any future undersea war may be 
won by the nation with the most rugged 
musicians.” END 


Shoptalk: 


"1 DISCOVERED A 


What are they talking about? 
‘Where do they work? Answer below. 


They eration rosin Th sprater mewns Be [ound one ofthe iba te 
fewing hreken when he removed the fabric covering. 


tilts Boost Tractor’s Grip 


Tue spoked attachment mounted on the 
rear wheel of the tractor in the photos at 
right is a British device for giving the tires 
greater traction when needed. When two 
nuts at the hub are loosened and the tractor 
driven forward, 10 spokes are thrust out- 
ward to project beyond the tire, as shown 
.in lower photo, becoming ground grippers. 
Tightening the nuts locks them in position. 
To retract the cleats, the nuts are loosened, 
and the tractor backed up. Stanhay Ltd., of 
Ashford, Kent, England, is the maker. 


Tape Has Tarzan Strength 


A sINcLe, inch-wide strand of a new tape 
is holding up these three barrels of oil weigh- 
ing almost 500 pounds. Similar in appear- 
ance to Scotch tape®, the new product is 
made of acetate film. Its tensile strength 
of 500 pounds for each inch of width is 
gained from thousands of continuous glass 
fibers embedded lengthwise in an adhesive 
backing, The inset shows a roll of the new 
tape, which comes in 72-yard lengths, and 
in standard widths of %, %, and 1 ‘inch. 
Minnesota Mining and Mf. Co., makes it. 


Like the leaves in a camera iris diaphragm, the 
lugs on the wheel expand or retract with a 
partial turn of the hub plate. Models are made 
to fit most U.S, and British farm tractors. 


Lantern Plugs into Oarlock 


Hene’s a boon to night fishermen—an 
aluminum bracket that clamps around a la 
tern base, as shown below, with a finger 
that fits the oarlock socket of a rowboat. A 
thumbscrew holds it fast. When the lantern 
is used on flat surfaces the finger can be 
folded up. Made by Timcor, Inc., Cleve- 
land, the bracket fits all gasoline lanterns. 
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‘h is one of 10 clinics on 
wheels that will bring modern medical and 
dental facilities to remote rural regions of 
Cuba. The trailer houses a motor-generator 
to power the medical equipment. Built by 
the Linn Division of Great American Indus 
tries, the units each contain complete X-ray 
apparatus, a darkroom, a dental office 
(shown at left), and a clinical laboratory 
A n of six physicians, dentists, and tech- 
nicians mans each unit and has living quar 
ters nother coach. 


Giant Radiator Cools Big Wind = Tin Can otects Geiger Tul 

Wuen more than a million and a half Sare shipping is assured the sensitiv 
cubic feet of air are blasted through a 6- tubes that are the heart of Geiger counte 
by 6-foot wind tunnel at 1,500 miles an when they are packaged in a new tin can 
hour, the inside gets mighty hot. That's developed by the American Can Co. The 
the reason for this huge radiator (below) at tube is first wrapped in cotton batting, as 
the Ames Aeronautical Laboratory, Moffett shown below, and then placed in the can, 
Field, Calif, Through its 10 miles of bronze _ which is hermetically sealed. This not only 
tubing circulate some 10,200 gallons of protects the tube from rough handling, 
water every minute. With its fins, it has but, since the can is airtight, keeps its thin 
nearly 117,000 square feet of cooling sur- mica window from being affected by 
pressure changes during shipments by air. 
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Steam to Drive Torpedo. 
Steam generated by the heat of chemi- 
actions would power a turbine to drive 
val torpedo. Hydrochloric acid and 
e fed into a reaction boiler conta 


New Ideas from the Inventors 


ing pellets of magnesium, Both the acid and 
the water react with the magnesium, pro- 
ducing heat that vaporizes additional water 
to form steam. The steam in turn driv 
turbine connected to the propeller sha 


Rigid Sail to Propel Boat. 

This rigid sail shaped like an airplane 
wing is designed to give a sailboat the more 
efficient aerodynamic characteristics of a 
true airfoil. Being rigid, it also eliminates 
“flutter” and provides greater area. The 
trailing edge is flexible and can be tumed 
to change the airfoil shape as desired. 


Turn the 


je, please, for three more new ideas 


Drier to Shade Terrace. This 

back-yard clothes drier could also dou- 
ble as a king-size garden umbrella. A can- 
opy fastened by means of rings to four rods 
on top of the drier arms is controlled by two 
pull cords. Pulling one cord lowers the 
canopy down over the drier frame; pulling 
the other cord folds the canopy back up. 
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MORE New Ideax from the Inventors 


Machine to Line Pi, - Large 
pipes for liquids could easily be given 
a protective lining with this robot spraye: 
It not only sprays on the coating as it pro- 
gresses through the pipe, but smoothes it to 


ih 
SRN 

Net to Close on Fish. That big 

one couldn’t get away once you bagged 
him in this hand net, Releasing a lever on 
the handle causes the spring-steel loop sup- 
porting the net to collapse flat, closing over 
the fish. When not in use, the closed net 
can be stowed in a scabbard fastened to an 
angler’s belt. 


Patents om these inven 
3H. Lewis, Los Angele 


4. J. Crom, Washington, D. 
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was have been granted to: 1. E. Galbransen, Pittsburgh, Pe 


just the right thickness with a series of ro- 
tating trowels, An electric motor drives the 
robot's wheels and rotates the spray nozzle. 
Power is supplied by a cable; the mixture 
and compressed air are fed through hoses. 


6 Suitease to Hold Radio. 

traveler who likes a radio would alway 
have a portable with him when he carried 
this suitcase. An AC-DC radio pulls out of 
a compartment in the side of the bag like 
a drawer. Its antenna is concealed in the 
dividing board that separates the bag’s two 
clothes compartments. 


A 


2. W, Garl, Jn, Hampton, 
Topenge, Calif: 6d. Olson, Niles, I 
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Rescue Radio Fits Pocket 


juRvivors of a ditched bomber who re- 
cently drifted in the ocean for 79 hours 
might have been rescued in two hours if 
they’d had the new miniature transmitter- 
receiver illustrated above, according to the 
Air Force. Hardly larger than an emergency 
the radio consists of a transmitter- 


Raising Roof Speeds Building 

A REVOLUTIONARY new construction tech- 
nique consists of casting roof and floor slabs 
over the ground floor and then raising them 
to their permanent positions with automatic 


lifting equipment. Called the Youtz-Slick 
method, it was developed at the Institute 
of Inventive Research, San Antonio, Texas. 
In the photo above, a concrete slab that was 
poured on the foundation over a separating 
medium has been raised on columns. 


slips into the pocket of a flying suit. It op- 
erates on both very-high and ultra-high fre- 
quencies, and its messages can be picked up 
at a distance of 80 miles. Soon to become 
dard equipment, the new air-sea rescue 
radio will replace the older “Gibson Girl” 
that weighs 40 pounds, operates on medium 
frequency, and requires yards of antenna 
that must be lifted up into the air by a kite 
or balloon. 


Wood Chopped to Mu 


Goon farmers may not burn brush or 
fruit-tree prunings any more. They'll chop 
it up and use it for bedding or mulch, re- 
turning valuable organic material to the soil. 

The machine above, custom-built for the 
U. S. Soil Conservation Service by the Fitch- 
burg Engineering Corp., Fitchburg, Mass., 
has four blades that make 900 strokes a 
minute, It cuts limbs up to six inches in 
diameter and sprays the chips on the soil. 
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“Lustable Mabel” Timest, 
Glider, Hits 290 WPI. 


War veteran thrills airshow crowds 
by stunting sturdy 305-pound craft 
patterned on supersonic rocket pl 


By Andrew R. Boone 


TINY, stunting glider that looks like— 

and, in fact, was modeled after—the 
first U. S. airplane to fly faster than sound is 
the latest addition to the air-show business. 
Piloted by Roy Cusick, a ar-old veteran 
of the wartime Ferry Command, it builds up 
far higher speeds than most gliders will 
stand, In a dive Cusick’s speed often hits 
250 m.p.h. He says the wing of his 305-Ib. 
t, dubbed Unstable Mabel, is strong 
enough to take 400 m.p.h. 

Towed aloft by plane, Cusick cuts loose 
at an altitude of several thousand feet to 
loop, roll, and do fast pull-outs. During the 
past winter he practiced Immelman turns 
for introduction at this year’s shows. That's 
a half-loop, half-roll maneuver devised by a 
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Vest-pocket glider Unstable Mabel flies over rugged terrain of Califor 


ucerne Valley. 


German in World War I for quick reversal 
of direction. Cusick’s practice area is Cali- 
fornia desert air. He lands on dry-lake beds. 

Unstable Mabel is one of the few gliders 
that have ever been towed all the way across 
the continent. Cusick had a close call on 
that trip. He was scheduled to stunt his 
glider over Long Island, N.¥., and gave 
himself nine days to make the tow. Unstable 
Mabel sailed along nicely at the end of a 
600-foot nylon rope attached to a 
biplane until she was four mi 
El Paso. There, the rope, frayed by scuffing 
during a cross-wind take-off, parted. Cusick 
had only 500 feet of altitude. Almost as 
bad, the wind directly on his He 
had to make a 180° turn to land against it. 
Whipping around, he put his wheels on a 
winding dirt road, slipped between two 
cuts in among some sand dunes, and rolled 
down a gentle slope into a gravel pit. Not 
so much as a scratch on the plane marred 
his landing. Unstable Mabel was on hand 


for he 


performance in the east three hours 
before show tim 
Mabel is we 


She comes in hot 
ionally has to make 

behavior. Onc: 

dental snap roll 
cy by installing small 
leading edges of the 
wingtips. That prevented the tips from 
losing their lift at critical moments. 

Brackets for jet-assisted take-off have been 
designed for Mabel’s wing. Cusick may use 
them at his 1950 shows. 

Cusick patterned his glider after the X-1, 
the Bell supersonic rocket-driven plane. Its 
first sketch was drawn on a hangar floor and 

porated the X-l’s pointed nose and fat 
fuselage. 

Though Mabel is a tiny vel flying 
machines go, Cusick wants one even small- 
er. He hopes to build a glider that, boosted 

a ram-jet engine, will clip off 400 m.p.h. 
Its wing area would be a third less. 


nd oc 
change in her to tet 

he found himself in 
He cured that tende 
blisters under the 


Cusick holds cardboa 
plastic canopy with his head for prote 
against sun, Plane becomes airborne 


at 100 
mp.h. in take-off from field 6,850 fect high. 
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In_ cockpit, 


4 


Mabel’s wing and 
elevator support 
glider when it is 
stood up on edge, 
Used on powered 
plane, same wing 

§ once flew in 

tional Air Rai 


SPECIFICATIONS 


WING AREA 43.80. FT. 
SPAN, én cesar 
WING LOADING. ....10V2 LB. 
LENGTH. sere e TSA MT, 
HEIGHT. ASIN, 
WEIGHT EMPTY. 305 LB, 
LANDING SPEED. .70-90 M. 
STALLING SPEED. ...60 M.P.H. 
TOWING SPEED 85-105 M.P.H. 


Wing strength is demonstrated by its support ered with 3/16-in. plywood. Photo was taken 
of two men weighing total of 300 Ib. It is cov- after 120-m.p.h. downwind landing on dry lake. 


* 


can shoe-horn him 
i 


used on airplane tail w M. peed indica 
forms with air show called Hollywoo eter, accelerometer to measure stresses 


indicator, Spring 


Head-on view of Unstable Mabel lose nose is pitot tube for spec¢ 
N 1 main spar 


lance to X-1. Needle-like pr shock struts connect main W 


Service Sheds Shield B-36 


Aurnoucn the world’s biggest bomber 
can fly in all kinds of weather, workers put- 
ting the finishing touches on a B-36 at Con- 
vair's Fort Worth plant are not immune to 
Texas temperatures and elements. Above 
are shown two all-weather service docks 
that enclose the three engines mounted on 
each wing of the huge Air Force bomber. 
Sixty feet long and 36 feet deep, they shade 
the workers from summer sun and can be 
heated to ward off winter chills. Photo at 
right shows a mobile dock rolled into place 
‘over a wing. A removable panel closes the 
front, protecting mechanics from wind, dust, 
and rain. Piped and wired for compressed 
air and electricity, the sheds need only be 
connected to an external outlet for complete 
construction facilities, including built-in 


What's This For? 


Guess before 
you read 
below 


Iisa ee golf te with four nema of fered lagi te Bis 
Plager ache of heights In ay positon, ee stem y 
iohile the other three serve as ipod legs. Four-Up-Tee Ca, of Meant 
Vernon, N. ¥.» maker it. im various colors, of @ resilient plastic that 
swon't damage club heads. 
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floodlights. One type of dock will be of per- 
manent construction to receive the bombers 
as they roll out of the factory; others will be 
mounted on dollies so that they can be 
moved from plane to plane as needed. 


Breathe Deeply. Please 


Leaons, orariges, and grapefruit “breathe” 
like humans, taking in oxygen and giving off 
carbon dioxide. Using the oxygen analyzer 
above, Dr. Jacob Biale of the University of 
California at Los Angeles checks their res- 
piration at different temperatures and in 
various gas mixtures. Results may show how 
to keep fruit longer in storage. 


me it 


Capstan (left) pulls tank section on rails so that ram-jet engine can be installed for test. 


Ram Jets “‘Fly’’ Inside Huge Tank 


BIG tank that splits in two now helps 

engineers design faster, higher-flying 
ram-jet engines, It tests the jets at “speeds” 
up to 2,600 m.p.h and “altitudes” up to 15 
miles, The tank holds the engine, air-supply 
pipes and exhaust, and instruments. One 
section slides back so the engine can be put 
in, Giant fans blow the 2,600-m.p.h. wind, 
while steam jets vary exhaust-end pressure. 


Since the noise of a smaller setup broke 
dishes eight miles away, the Wright Aero- 
nautical Corp. engineers who designed this 
one were worried about its effect in thickly 
settled Wood-Ridge, N.J. So they floated 
the tank on springs on a 200-ton concrete 
slab six feet thick and provided 45-foot- 
high exhaust mufflers. It doesn’t even shake 
the instruments next door. END 


—— 


Engine under test is mounted just beyond flaring section of exhaust pipe (center) in big tank. 
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By Harold Rosenthal 


E ISN'T nearly as handsome as some of 

those matinee idols who fill the ball 
parks on Ladies’ Day with shrieking, swoon- 
ing females, but Overhand Joe has all the 
looks the nation’s baseball magnates think 
he'll ever need. What's more, they don’t 
have to slip him a staggering bonus to coax 
him to sign his initial contract, don’t have 
to sweat through a yearly contract wrangle 


ing machines at Brooklyn Dodgers’ pro- 
duction-line training camp at Vero Beach, Fla., 
are literally a stone's throw from barracks where 


players eat and sleep. Shown in action there 
HB Porutar science 


“‘Overhand Joe’ 


Clever mechanical pitchers 


with him, don't get ulcers okaying fantastic 
meal checks for him, and don't have to 
worry about what he's doing after midnight 

Not Overhand Joe, That's because he's 
a machine, not a man—a pitching machine, 
the most popular developed in the history 
of the game. A weird-looking customer, he 
will be seen in a half-dozen major-league 
training camps this spring. He costs about 
$1,000, which is only a fifth of the first-year 

lary of the rawest rookie in the majors. 
And he'll pitch a dozen balls a minute, 
sunrise to sunset, year after year and 
complain of a sore arm, 

Last year the Brooklyn Dodgers installed 
three batting-practice machines at Vero 


last year are “Iron Mike,” at left, and earl 
model of “Overhand Joe.” They throw through 
openings in wire fencing that protects machines 
and operators from batted balls. 


Reports for Spring Training 


hurl strikes down the middle for big-league batters. 


" to get a batting pitch across. by 
nant. Overhanc . nanical means, Just about every prin 
Foster-Porter Enterprises, Inc., of Balti- ciple has been tried, from a bow-and-arrow 
more, caught the club's fancy. After the contrivance to one operated by gunpowder 
World Series, the club brought a machine te Today there are three machines produced 


Ebbets Field for further experimentation, commercially, Overhand Joe whips a ball 
Out of it came a vastly improved model. across off an arm traveling forward in a 
which eight have been sold t 
league clubs. Mear 
duction-line trai 
Overhand Joe and 


newer brothers 


vertical are; the Bazooka, another Foster 
Porter development, fires the ball by com 
air; and Iron Mike, a St. Louis de 
f his younger and velopme utilizes a claw and heavy-rub: 
tting them —ber-band arrangement. The Bazooka and 
f the Dodgers Iron Mike have additional roles; they can 
n teams. » elevate their barrels and spray the out 
aren't new As far field with a vari fly balls, 


eighties there were at- keeping the fielders running around 


hile in Broc 


camp at Vero Beach _ presse¢ 


across” for the 


and their twenty 
Pitching mach: 
back as the mide 


of lon; 


- a TR Tit 
Gravity system for returning balls from out- 
field saves work for fly-chasers. Attendant gath- 
ers balls and drops them into pipeline back to 
pitching machine aimed high for long range. 


Other training apparatus includes this pitch- 
ing target to help hurlers correct early-spring 
wildness, Strike zone over home plate is out- 
lined with white twine tied between two posts. 
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REDUCTION, 
Gears 


How Overhand Joe burns ‘em over is 
shown in these photos of PS-built model. 
Motor is belted to reduction gears, turning main 
shaft and cam arm at constant 11.6 r.p.m. Pitch- 


until they trip over their own tongues, 
All of today’s baseball machines require 
only one operator, and all can usually de- 
liver a dozen pitches a minute, They are 
adjustable for speed, and can pitch for 
hours at a pace that would tear a top major 
leaguer’s arm right out of its socket 
Ballplayers are super-enthusiastie about 
Overhand Joe. They say you can “see his 
pitch coming.” His straight up-and-over 
motion is almost human and simulates the 
delivery of a number of major-league hurl- 
ers like Warren Spahn of the Braves and 
Ewell Blackwell of the Cincinnati Reds 
There is nothing complicated about Over- 
hand Joe, not even his nickname. He has a 
long arm sticking up from an encased base. 
A %hp. electric motor furnishes a complete 
cycle of operation at the rate of 11.6 a 
minute, Tension on a heavy spring deter- 
mines the speed of the pitch and a V-shaped 
trough near the top of the throwing arm 
provides the spin for a “live” throw. 
Of today’s three commercial machines 
only Overhand Joe is not equipped to throw 
a curve, The Bazooka and Iron Mike can 
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PITCHING ARM 
[AND SPROCKET 
ATTACHED 
To SUEEVE 


SHAFT FROM, 
GEARBOX 


ing arm, ratchet, and sprocket are mounted on 
a sleeve that fits free on this shaft, Here the 

im, turnin ounterclockw 
m and is pulling it downward 


nd backward. 


Auto hitch in front allows 400-Ib., rubber- 
tired machine to be towed anywhere. ‘The level- 
ing screw in front helps adjust trajectory. of 
the pitches, This is latest production model 


TENSION__ 
SPRING 


SLA 


a 


Crank in back permits operator to vary. the 
tension of the power spring. This adjusts speed 
of the pitches up to a maximum of 90 m.p.h. 
Machine can throw a pitch every five seconds 


+ 


1 then damped by re- 
m, pitching arm is now 
ly as pawls on the main 


ped o 
applied spring te 
ot from oscillating wilk 
ratchet secured to pitching arm 


Ball is placed in loose-fitting rubber ring when 
arm is upright, When arm whips over, centrit- 
ugal force rolis ball down short length ot 
angle iron, putting spin on pitch: 
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“Bazooka,” another pitching machine, is really 
a compressed-air gun, Compressor delivers air 
to tank at left end of gun, ball is dropped in 
breech, and trigger valve struck. Velocity can 


give it the old dipsy-doodle by means of 
mechanical-finger arrangements. Managers, 
however, have found that it's tough enough 
getting their players to hit an ordinary pitch 
early in the spring without worrying about 
“breaking stuff.” They've given hearty en- 
dorsement to Overhand Joe, whose dozen- 
per-minute performance gives ball players 
all the batting practice they can handle. 
This year, in addition to use in the 
Dodgers’ camp, Overhand Joe will make an 
appearance in the camps of the St. Louis 


Le i 
Batting tee is a comparatively simple gadget 
lets hitter concentrate_on improving his 

It consists of auto-radiator hose, adjust- 

able in height and mounted on a weighted base. 
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be set from a slow pitch to a 400-foot drive. 
Rubber fingers at end of barrel adjust to give 


any curve desired. Less accurate than Over- 
hand Joe, it is fine for felding practice. 


Cards, the New York Yankees, the St. Louis 
Browns, and the Pittsburgh Pirates. 

Iron Mike, invented and manufactured 
by a St. Louis banking official, operates 
somewhat on the principal of a giant sling 
shot, A claw arrangement holds the ball 
and a short, heavy rubber band speeds it 
on its way. The rubber bands are good for 
between two and three thousand pitches, 
After that, a replacement, costing $2.50, 
must be made. 

The Dodgers, who have pioneered in 
mechanical aids, gradually have dotted their 
training-camp landscape with various gadg- 
ets—all calculated not only to save wear and 
tear but develop better ballplayers. They 
have, for example, rigged up a gravity- 
return system of pipes enabling fly balls to 
be brought first to a central collection point, 
and then delivered by pipeline back to the 
pitching machines, 

The Dodgers also use stationary batting 
tees and strike zones outlined by strings 
drawn taut between uprights. (The former 
can be constructed for small change from 
a portion of broom handle and a piece of 
automobile-radiator hose, mounted upright 
on a pedestal.) 

Naturally,-all these devices are butts for 
good-natured kidding in camp. “I guess,” 
acked one observer to a Dodger coach, 
you'll be getting a few more machines 
next year and a few more the year after. 
Do you think you'll eventually wind up by 
taking the machines South and leaving the 
players home?” END 


Arter years of trying to squeeze a rec- 
tangular television picture into a round 
tube, TV manufacturers have come up with 
the obvious solution—a rectangular tube. 

‘The new tubes, such as the Hytron shown 
at right above, are much smaller, making 


New Austin Is Faster 


A New gear ratio to provide a cruising 
speed of up to 70 miles an hour is an- 
nounced for the 1950 four-passenger British 
Austin car (right), being marketed in the 
U.S, The new ratio is 5.14-to-l. The old 
ratio was 5.43-to-1. Motorists can get up to 
35 miles on a gallon of gasoline, 


1950 Caddy Gets Lower Look 


Tue 1950 Cadillacs are lower—as much 
as four inches in some models. The Series-62 
sedan above is five inches longer over-all. 
This enables the rear seat to be well forward 
of the wheel housings, providing extra hip 


Rectangular TV Tube Cuts Cost 


<r 
* room. Wheel bases, however, are three to 


possible more compact, cheaper sets. Typi- 
cal of the large-screen receivers now being 
marketed by several makers is the Motorola 
combination console above, which shows a 
16-inch picture and sells for about $400. 
A 16-inch table model is less than $300. 


four inches shorter, except in limousines. 
Engines warm up faster because exhaust 
gas is ducted past the carburetor’s idle jet. 
A valve cuts off the extra heat when the 
engine warms up. Press-fitting piston pins 
boost bearing area, eliminate bushings. 
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By Alden P. Armagnac 


‘ANT to buy some uranium? You can, 

now, for the A-metal’s on the market 
t explain to the New York licensing di 
sion of the U. S. Atomic Energy Commission 
what you want it for, satisfy them that you're 
a reputable researcher, and you'll get a li- 
cense entitling you to send in an order. 

To meet legitimate needs, the AEC has 
authorized the sale of 200 pounds of ura- 
nium through normal commercial chemical 
channels, That's news, because in recent 
years every available ounce of the silvery 
metal has been earmarked as a source of 
fissionable material for A-bombs and chain- 
reacting piles. 

Uranium metal is definitely in the luxury 
class, several times as expensive as silver, 
for it sells at about $50 a pound. But it's 
still a bargain. The price would have been 
$1,000 eight years ago—if available at all 
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Here are two quarte 

a-pound ur: metal now on sale, Though 
it's radioactive, its rays are so mild that you can 
hold it in your hand without slightest danger, 


A-metal goes on market, and 
other odd metals find new uses, 
as they step out of chemistry 

books into everyday living. 


The postman will bring the precious 
metal in an ordinary screw-cap cardboard 
mailing tube. It may come from the Mallin- 
krodt Chem: Works of St. Louis, Mo., 
which produces uranium from ore mined in 
the Colorado area, or from other chemi 
dealers supplied with it by this firm. 

One or more black sticks of solid uranium: 
metul, four inches long and a little thi 
than a lead pencil, will be in the package. 
(Although uranium resembles steel at first, 
it soon turns bronze, and then black, as ex- 
posure to air coats it with oxide.) Since 
uranium is one of the heaviest of metals, 
18.7 times as dense as water, even th 
little rods weigh a quarter of a pound apiece, 

Uranium is radioactive, emitting alpha 
and beta rays. So the sticks come wrapped 
in ray-stopping lead foil to avoid any chance 


“of fogging photographic film in the same 


mail. The rays from an unwrapped stick 
will make a shadowgraph of a key laid on 
film in a darkroom, and will swing a Geiger 
counter’s needle across its dial, But they 
are so mild and harmless that you can hold 
uranium in your hand with perfect safety. 


Needle of ray-detecting Geiger counter swings 
across dial when probe connected to counter is 
held beside uraniuy 


metal, Meter is set for low 
sensitivity, or needle would go off dial. 


Heaviness of uranium metal is shown by 
weights needed to balance small rod of it. Total 
on scale pan and slide is a shade over four 
ounces, Rods average a quarter-pound apiece. 


And in contrast with some radioactive ma- 
you needn't hurry to use uranium 
e it lasts—for its half life is a generous 
+ and a half billion years! 

The uranium you get won't be quite pure 
enough to use in an atomic pile, nor will it 
artificially enriched in U-235 as an atom 
bomb requires. But that won't matter to you, 
for Uncle Sam would frown on your running 
a private pile or making a bomb anyw 
By ordinary standards it will be highly re- 
fined and suitable for whatever else you want 
to do with 

Several of the purchasers whose orders 
have already been filled, usually for a 
pound, or four sticks, of uranium metal, will 
use it to “shadow-cast” specimens for study 
with electron microscopes. Germs and equal- 
ly tiny objects stand out clearly in relief un- 
der the microscope, with their true form em- 


Rays from uranium rod, laid over key on pho- 
to film in darkroom, took this picture of key. 
Rod itself made the glow extending across pic 

This is a print from developed negative. 


Efe oe 
Form-revealing shadows in this electron-micr 
scope picture, believed to show actual mole- 
ules of polystyrene latex, were made with gold. 
Uranium metal will help'get even better views. 


phasized by apparent shadows, after a thin 
film of a heavy metal is deposited obliquely 
on them in a vacuum, Of the metals tried to 
which include chromium, manganese, 
dium, and gold—uranium works best. 
Ostensibly for making steel alloys, Ru 
obtained 500 pounds of uranium-containing 
oxide from Canada in 1943, it was recently 
revealed. Whether that’s what they did with 
it, the record doesn’t show—but it’s another 
possible application of uranium. According 
to the U.S. Bureau of Mines “Minerals 
Yearbook” for 1941, “Uranium imparts de- 
irable properties to tool steels. The metal is 
introduced as ferro-uranium, or as a master 
alloy containing 66 percent uranium and 33 
percent nickel.” More recently, properties 
of uranium alloys with aluminum, tungsten, 
tantalum, manganese, and copper have 
been investigated and made the subject 
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Gallium metal is strange new by-product of 
extracting aluminum from bauxite ore. Above, a 
cube of gallium is melted by body heat when 
it’s held in the hand, It liquefies at only 86° F. 


of several AEC reports. The uranium now for 
sale will permit wider studies of this kind. 

Physicists should find uranium metal a 
useful tool, the AEC suggests, to study the 
strange behavior of substances at extreme- 
ly low temperatures, where their electrical 
resistance mysteriously vanishes. 

Formerly about the only known use for 
uranium and its chemical compounds was 
as a coloring agent for amber 
yellowish-green “uranium glass,’ 
and orange tile. Said the 1940 pre-atomic- 
era edition of the yearbook already quoted: 
“Increased output of radium has raised 
again the question of disposing of the jointly 
recoverable uranium.” It's come a long way, 
uranium has, since people wondered what 
to do with it! 

So have quite a few other rare or un- 
familiar metals that until recently were only 
names in chemistry books. One of these 
days, if you haven't already, you'll be mak- 
ing the acquaintance of such up-and-com- 
ing metals as beryllium, gallium, germa- 
nium, lithium, molybdenum, rhodium, so- 
dium, and titanium, 


Odd Metal Melts in Hand 


Pick up a piece of silvery gallium metal, 
and it melts in your hand! Like mercury, 
it liquefies at a temperature below body 
heat, 86° F. to be exact. Since it boils at 
a temperature far higher than mercury does, 
the queer metal has been used as a liquid 
in thermometers that register up to more 
than 1,800° F, New uses are expected to 
result from its recovery, just begun by the 
Aluminum Company of America, as a by- 
product from the aluminum-bearing ore 
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Crucible of liquid gallium, resting on balls of 
white-hot alumina in furnace above, can 
heated to 3,600° F. before metal boils, It re- 
places mercury in high-range thermometers. 


bauxite. One is in an extremely strong new 
dental alloy for fillings that won't fall out. 

Did you ever see any molybdenum, not 
mixed in alloys like chrome-moly sted) but 
the pure stuff itself? Not long ago, We 
inghouse learned how to produce the first 
250-pound ingots, In contrast to gallium, 
molybdenum melts at the toplofty tempera- 
ture of 4,750° F., nearly 2,000° above the 
melting point of iron, Hence engineers fore- 
see molybdenum nozzles for rockets and 
blades for gas turbines—and, perhaps, fire- 
walls-to protect jet fliers from fire. 

Mirrors now get a coating of rhodium 
metal, better for “silvering” than. silver. 
Called “poor man’s platinum” because it’s 
a less expensive member of the platinum 
group of metals, rhodium also gives a hand- 
some plated finish to cigarette lighters and 
safety razors of well-known makes. 

Titanium’s the talk of the town when 
engineers get together. Although it's heavier 
than lightweight magnesium alloys, it’s so 
much stronger that aircraft parts of half the 
weight can be made from it. Silver-white 
and ductile, it’s even more corrosion-re- 
sistant than stainless steel, report interested 
experimenters of the Remington Arms Com- 
pany. The ore is the fourth most plentiful 
of any structural metal’s, but how to get the 
metal out has been the $64 question, until 
National Bureau of Standards metallurgists 
recently hit the jackpot with a new method. 

Unusual metals mean unusual processes. 
One modern engineering stunt is to use 
liquid metal, like the water in your car’s 
cooling system, for cooling and heat trans- 
fer. The new atomic pile of the Knolls 
Atomic Power Laboratory near Schenectady, 


Crystal of gallium, in exhibit, is embedded in Expanding as it freezes, gallium cracks bottle 

plastic evlindr so handling won't melt it, Re; at left and exudes from its nec, just lke frozen 

ection (left) is in glass coated with liquid milk in bottle at right. Rubber syringe bulbs 
which ad! ple containers for shipping. 


Non-magnetic tools of beryllium copper like Pure molybd 1 melts at high tem- 
these a orkers in Oak Ridge atomic perature of 4 ‘and use is foreseen in 
plant, powerful electromagnets would Silvery metal acq 
jerk steel ones out of men’s hands. as these samples show. 


rockets and gas turbines. 
high luster from buffin 


isin 


eS. 
Rhodium metal now makes mirrors, above, for s light and strong new structural 
searchlight reflectors and optical instruments. nium sample shows amount 
Front-surface coating of rhodium, eliminating same strength as aluminum, 
double reflection, docsn’t tarnish as silver does. left, and iron, center. Du Pont produces it 
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HEAT ABSORBED FROM VALVE 


Cooling with sodium metal protects valves of 
aircraft engines from corrosion and distortion by 
heat, Sodium snipped from rod (left) is sealed 
in hollow valve. Engine heat melts it. When 


N. Y., will employ a “liquid-metal coolant.” 
The particular metal or metals haven't been 
revealed, But at Oak Ridge National Labora- 
tory, they've tried out an experimental cool- 
ing system using an alloy of two rarely seen 
metals, sodium and potassium, in nearly 
equal parts, The odd alloy is liquid at ordi- 
nary room temperature, melting at about 
59° F, Sodium-cooled valves, using sodium 
metal alone (melting point, 175%° F.), have 
made possible high-power airplane engines. 

Because ordinary hammers and wrenches 
would be jerked right out of workers’ hands 
by the tremendously powerful electromag- 
nets of the U-235 separation plant at Oak 
Ridge, Tenn., the men there use tools of 
beryllium copper, This non-magnetic, red- 
dish-gold alloy of beryllium metal and cop- 
per is also non-sparking, so that the tools 
can be used safely in places like powder 
plants where sparks could cause an explo- 
sion, Production of pure beryllium metal, 
formerly a rare laboratory curiosity, has 
meanwhile been spurred on by its desirable 
properties as a structural material for atomic 
piles—although its dust is so toxic that it 
has to be machined within a ventilated glass 
box to protect the operator outside. 

“No use at all has been found for germa- 
nium,” said a book on metals 10 years ago. 
One of the latest and most promising metals 
to make headlines, germanium is now the 
key material that rectifies electric current in 
radio and radar circuits and in “transistors,” 
which may replace vacuum tubes. 

Lenses of germanium metal and of silicon 
metal, opaque to visible light but transmit- 
ting infrared or “black” light, have just been 
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valve is open (conten), sodium at bottom ab- 
sorbs heat. Closing of valve throws sodium 
upward into stem (right) and heat escapes 
through metal to cooling system. 


produced by a Purdue University group 
headed by Dr. Karl Lark-Horowitz, They 
promise spectacular advances in infrared 
equipment and possibly improved designs 
for military devices like the World War IL 
“sniperscope,” used to see and aim guns in 
the dark with the aid of these rays. In- 
cidentally, silicon is one of the commonest 
(in sand) but most rarely seen elements. 


Lithium Saves Lives 

About half as heavy as water, lithium is 
the lightest metal known. Lithium hydride, 
a grayish-blue to white crystalline com- 
pound of lithium and hydrogen, is worre- 
spondingly light. Carried in airplanes’ emer- 
gency equipment, the chemical helped save 
many lives in the last war, By reacting with 
water, it liberated hydrogen to fill balloons 
that carried radio antennas aloft from life 
rafts of fliers forced down at sea. The silver- 
white metal itself, hardly known outside the 
laboratory 10 years ago, now hardens lead 
and aluminum alloys. Its vapor, produced 
by heating a cartridge of lithium, protects 
sheet metal and machine parts undergoing 
heat treatment in furnaces. 

History will almost certainly repeat itself 
with other odd metals still awaiting use. 
Unmindful of immediate reward, the chem- 
ists and physicists carefully explore and 
catalog the properties of each one. Years or 
decades may go by. Then, one day, along 
comes an application requiring just such- 
and-such a melting temperature, density, or 
manner of chemical behavior—and another 
element steps out of the chemistry books 
into everyday living. END 


Proposed cargo version of B-36 bomber could carry a medium tank and 30 equipped troops. 


U.S. to Europe with 50 Tons 


Tes cargo version of the Consolidated- 
‘ultee B-36 six-engine bomber, sub- 
mitted as a design proposal to the U.S. Air 
Force, would carry a record load of 400 
fully equipped troops or 50 tons of mate- 
riel across the Atlantic at over 300 m.p.h. 

The double-decked C-99, as the plane 
has been labeled, is an outgrowth of the 
XC-99 experimental transport. It could take 
off from U. S. bases with a full load and fly 
nonstop to any point in England or western 
Europe. One version of it could tote 343 
litter patients and 33 attendants. Its 21,715 
cubic feet of usable space increase of 
more than half again as much as the ) 
contains, Forty-four of the airp 
transport an entire air-borne division. 

The entire upper deck, including crew's 
compartment, would be pressurized. END 


a ae (pressurize Anca 


HATCH DOOR 


Clamshell door 
would provid 


at front and re 
atrance 


suring almost 


r of fi 


by 


13 feet, sufficient for trucks and trailers. Upper 
deck alone could accommodate 183 troops. 


HOIST REMOVABLE STAIRS 


PRESSURE BULKHEAD 


ian ie ee Gl 


eS i enrance 3 HOT 


Profile drawing of proposed transport shows pressurized area, hoists for lifting, stowing cargo. 
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In proposed $1,000 Nash, drop-center hood is below fender line to give maximum vision, 


Nash Shows Its 
*“Maybe° $1.000 Car 


HAT a $1,000 automobile might look 
ike—if the public ever gets a chance to 
buy it-is being demonstrated by Nash Mo- 
tors with a hand-built, two-passenger con- 
vertible now on a tour of key U.S. cities. 

Exhibiting it strictly as a “maybe” vehicle, 
is asking people who come to look: 
Do you like this car? Would you buy it if 
we built it?” Whether the company will 
turn it out for sale at any time in the future 
remains a question, 

Only one of the cars is in existence. It has 
styling features designed to take advantage 
of cost-shaving short cuts in manufacture. 

Using relatively inexpensive, low-horse- 
power foreign engines and transmissions 
avoids a, lot of initial tooling-up expense. 
European manufacturers already are mak- 
engines for their own market and could 
make them for Nash. The display model has 
a Nash-built body on an Italian Fiat chassis, 
with an 18-hp. engine. The production 
model would have a Nash Airflyte chassis in 
which the frame is an integral part of the 
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body. An optional power plant might be a 
British Standard or a larger Fiat engine, 
both developing 36 hp. 

Body costs would be sliced by peeling 
away excess chrome and gingerbread orna- 
mentation. Dual-purpose dies would be used 
where possible. On the display model, front 
and rear bumpers are identical castings. The 
left front and right rear fenders can be 
stamped from the same set of dies. The 
same is true of the right front and left rear 
fenders. The hood and the turtleback are 
identical stampings, as are the two doors 

The trunk lid is eliminated. This means 
no hinges or lock mechanism, cutting down 
assembly time. The luggage compartment 
behind the seat can be reached only from 
inside the car. Windows are raised by a 
strap. You push them down. 

The big question is the market for such a 
car, Who would buy it? Nash has stated that 
if the survey indicates a sale of 200 cars a 
day with an eventual demand for 300 to 
400 a day, the company might build it. 
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Growing Radioactive Food 


Buckwueat, sugar beets, tobacco, fox- 
glove, and opium poppies grow in an atomic 
garden at Argonne National Laboratory, 
Chicago, Breathing radioactive carbon di- 


oxide gas in a sealed chamber, above, they 
yield ray-emitting foods, vitamins, and 
other drugs. Substances that cher can- 
not duplicate synthetically are thus tagged 
with radioactive carbon for tracer experi- 
ments on what happens to them in the body. 


Pedals Drive Balloon Props 
$400 
Charles K. Paul of Woodbridge, N. J., built 
the “pedalcopter” seen in flight above. 
Helium in its gas bag gives it almost enough 


Frowt worth of bicycle parts, 


lift to rise. He supplies the rest by pedal- 
ing a sprocket that turns a horizontal pro- 
peller. A control stick varies blade pitch to 
maneuver forward, backward, or sidewise. 
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Microscopes Use Mirrors 

Minors replace objective lenses, bring- 
ing light of all wavelengths to one focus, in 
new microscopes. Ultraviolet photos follow 
visual observation without change of set- 
ting. A turret may mount several mirror ob- 
jectives of different magnification. An Amer- 
ican Optical Co. mirror microscope and its 
optical system are shown above. 


New Army Tractors 
Steer Like Planes 


Cross-drive transmission and “wobble- 
stick” control make these tracked jobs 
easier to steer than a truck, 


By John F. Loosbrock 
PS photos by W. W. Morris 


ERE'S a combat tractor that steers like 
an airplane. A single “wobble stick,” 
combining the functions of gear-shifting 
and steering, controls all movement—for- 
ward, backward, and turning. To shift from 
lower speeds to higher, just pull back on 
the stick. All the way back is reverse. You 
can shift directly from high to reverse with- 
out stopping or even going into neutral, To 
turn left, shove the stick to the left; for a 
right turn, shove the stick to the right. 
The secret is a new cross-drive transmis- 
sion that Army Ordnance is building into 
its latest tanks and cargo carriers, like the 
15-ton T-44 pictured above. 


This uses a “split-torque” power train, 
part mechanical and part hydraulic torque 
converter. This divides the power delivered 
to the two tracks in the proper proportions 
for accurate steering. For a left turn, the 
right driving sprocket gets the lion’s share 
of the power and vice versa, Sharpness of 
a turn depends partly on the speed of the 


vehicle, At zero speed, a tank can be 
pivoted literally on a dime, with one 
sprocket driving forward and the other in 
reverse. 


The new tracked jobs, like the Army's 
new trucks, are getting a workout at Ord- 
nance’s Aberdeen Proving Ground, Md. 
(PS, Nov. ’49, p. 121, and Jan, '50, p. 168). 
To check on their performance, the Aber- 
deen experts use the world’s largest mobile 
dynamometer (PS, Aug. ’49, p. 144). This 
60-ton monster, shown in detail on the next 
page, is pulled by the test vehicle and 
accurately measures its performance. > 
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» tractor 

and 
ind. shifti 
re'S no 


one control stick 


Bogies use torsion-bar suspension, similar in 
theory, though not in de to that-on new 
Army ‘trucks. On tracked vehicles, bar that 
twists to take up shocks runs across’ vehicle Dynamometer is 44% feet long. Power 


Raised hood shows two huge air cleaners that In field tests vehicle is coupled to dynamom- 
eMC ter by strain-auge drawbar. This can carry 
can be unbolted and entire ¢ and trans- tension or coctpression loads of 400,000 Ik. 


mission slid out for repair or replacement, 


> 


HAND WHEEL ADJUSTS 
DRAWBAR HEIGHT 
7 


~ 
B nvoeauuc 
© STEERING CONTROL 


train has two 500-hp. engines driving generators that run four motors that drive wheels. 


Complicated instrument panel tells operator Raised panel gives idea of maze of electronic 
just what goes on during test run. A permanent tubes and wiring needed to transcribe data. In- 
record is made with a 35-mm. movie camera. struments are indicators or electronic counters. 


Naas 
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‘CONTROL PANEL FOR LOAD 
SUPPLIED BY DYNAMOMETER 


Flash Lasts 2/1,000.000 See. 


Arter smashing through a glass jar, a 
aliber bullet broke the electrical con- 
ductor at left, setting off a new high-speed 
photographic’ light. Its flash illuminated 
the action for two-millionths of a second 
while an ordinary camera took the picture. 
The new light, developed by General Elec- 
tric, makes possible the photographing of 
objects moving at speeds far beyond the 
capabilities of the fastest camera shutters 
The photographs are used for research into 
the behavior of high-speed missiles and 
supersonic aircraft, revealing air-How pat- 
terns around wind-tunnel models. 


t Makes Car Shine 


Tue spaghetti-like tentacles of this mit- 
ten for car washing are made of cotton yarn 
covered with Du Pont cellulose sponge. 
The manufacturer of the new Spo-Cham® 
wash mitt, the Zelinkoff Co., of Wichita, 

claims that it wears three to five 
longer than ordinary cotton mop 
yarn, is two to three times more water-ab- 
sorbent, and leaves no lint. When the car 
is done, the mitt can be used for washing 
windows or scrubbing floors. 


Monocular Gives an Eyeful 

Tu new single-tube, seven-power monoc- 
ular being used by the girl above gives the 
same field of view as the 7x 50 binocular 
used extensively by the Navy during the 
war. Light in weight, it’s small enough to fit 
in a suit-coat pocket. Designed by Bausch & 
Lomb, the instrument has a 35-mm. ob- 
jective and focusing eyepiece. Optical parts 
are coated for maximum light transmission. 
It sells for $77.50 with carrying case, 


136 roputar science 


Trailer Kneels for Loading 


Tus Hercu-Lift® trailer can be lowered 
to street or curb level for easier loading, as 
shown in the upper photo just above. It is 
then raised to traveling position by a crank, 
as demonstrated in the lower picture. The 
trailer, measuring 24 by 48 by 72 inches, is 
made of waterproof plywood on a welded 
angle-iron frame, and sells for $225. It-Ro 
Industries, of Portland, Ore., makes it. 


Robot Processes Color Film 


Tue Air Force sergeant above is starting 
a rack of ten 8-by-10 color films on a 90- 
minute automatic journey through 12 stain 
less-steel tanks filled with processing solu- 
tions, All he has to do is set the timers above 
each tank and start the machine, The rack 


Sinker Ends Tangles 


Twistep fishing lines are reported 
of the past with the Eze-Way® 
shown at right. When the cutaw 
is bent shut, the sinker is thrown off center. 
This restricts spinning action to the bait end 
of the line, beyond the sinker. Line is looped 
through eyelets, the loops are then caught 
over cutaway points, and the gap pressed 
shut, The Paul Bunyan Bait Co., of Minne- 
apolis, offers nine sizes from % oz. to 2% oz, 


a thing 


of films will be dunked into the first tank, 
then lifted out automatically at exactly the 
right moment and moved along to the next 
tank. Because it insures absolute uniformity 
in processing, the new device is being used 
by the Air Materiel Command to measure 
accurately the capabilities of various types 
of color film available. 


Under ¢ 


To test various types of 
heating systems, the National 
Bureau of Standards built a 
typical low-cost bungalow. 
Then they covered it com- 
pletely with an outer insulat- 
ing shell, shown left with 
bungalow visible through cut- 
away section, so that tem- 
perature conditions of any 
place in the United States 
can be duplicated. All rooms 
of the house, except the bath, 
have movable ceilings that 
can be adjusted two feet by 
overhead screw jacks. 
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Long Arm 
Unioads 
Boxears 


HIS. giant mechanical arm reaches right 
into a boxcar and scoops out its cargo. 


Designed tc d the unl 
sand, dry ¢ 
can empty 


sweep the f 


The lazy-to 
started in the r 
its own way, pus! until it meets a 
wall or part of » and builds up 
pressure. When this pi > reaches 200 


pounds, the scoop automatically lowers. 
into the pile, and then retracts. At the 
it pushes out the load, lifts up, and goes 
back for another t 
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Restyled Frazer line of cars is available with standard transmission, overdrive, or Hydra-Matic. 


Kaiser-Frazer Adds Crash Pads 


AISER-FRAZER has announced the first 

major changes in their automobiles 
since their introduction after the war. The 
results of the company’s two-and-a-half- 
month shutdown last fall and winter are 
evident new styling, lower profiles, 
greater vision, and—in the case of the Kai- 
sers—more power. 

Both lines have what the company calls 
the industry’s first full-padded, crash-ab- 
sorbing instrument panel, Crash pads have 
been tried before by other car manufac- 
turers, but one company abandoned them 
in mid-season, That particular automobile 


New Kaiser chassis is 60 Ib. lighter than prede- 
cessor and is designed to place greatest body 


140 Porutar science 


maker apparently shied away from the 
implication that people might crack their 
noggins in sudden stops or collisions, 

The snappy styling includes mounting 
the side glass nearly flush with the exterior 
body panels both for looks and to reduce 
wind noise. A “radiator” ornament breaking 
the curve of the hood to the grille at the 
front of the car is now standard equipment. 

The Kaiser is offered in six body types, 
including 2- and 4-door Traveler utility 
sedans (PS, Apr. "49, p. 106). Among the 
five body styles in the Frazer is a hard-top 
model that resembles a convertible. 


on strongest members. Frame is double- 
channeled around motor and in rear-wheel area, 


nter of announce another type of car, built for Ford 
Plymouth-Chevrolet price range, in late spring. 


npany will 


1950 Kaiser is 60 inches high, with 
uravity cradled below tire line. Co; 


TT 


horsepower of 6-cylinder 
any 


incre 
from 100 to 115 without 
compression 


bore, stroke, or 1 
rankshaft is 100% counterbalanced. 


Refin 


id extends full width of instru: 
ment panel, Speedometer is hooded to prevent 
lare on windshield at Wheelbase is re h 
duced 5 in.; over-all length is boosted 1% in, Redesigned 


Recessing spare wheel under luggage-compart- 
ment floor is a new wrinkle in K-F cars, Both 
front and rear seats are wider. Ignition 
including that on trunk. 
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Using new Hollywood semaphore system, a filmed is okay. Photos on the: 6 pages we taken 
dwyn Studios. 


director of photography signals that a scene just for Porutan Scrence at the Gok 


New Wigwag Signals 
Direct Movie Scenes 


‘OLLYWOOD has borrowed a trick and shouted orders that are often drowned 
from the landing officer on aircraft out the wind or garbled by echoes. 
carriers, The result is a new system of arm The code, cooked up by assistant director 
signals for giving orders during the shoot- Bill McGarry and cameraman Harry Webb, 
ing of scenes on big sets and outdoors. They has been submitted to the Academy of Mo- 
take the place of haphazard “high signs” tion Picture Arts and Sciences for adoption. 


5, “Once more.” The trouble has been cor- & “Camera right.” The director conveys this 
rected and the director takes over again by order to the camera crew by holding his 
holding one arm horizontal and the other bent right arm out horizontally from the body and his 
upward at the elbow. Then the cameras roll. left arm bent to place hand over the head. 
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‘ 1 “Upstage.” This signal to the cast indicates 2 “Roll camera.” When scene is ready, di- 
that some actors have come in too close rector gives this order by holding arms 

and must move back. Hand on hip and arm _ slanted in a straight line. Advantage of signals is 
down at same angle orders cast to move in closer. that they can be understood from front or rear. 


; ui: 4 


“Cameras rolling,” signals back the cam- “No good,” signals the soundman, holding 
3 eraman holding arms straight out as 4 both arms down at a 45-degree angle, This 
above. Then director, with arms held same way, signal stops cameras and action. Some noise, 
but rotating one or both, orders “Action.” such as a passing plane, may have been heard, 


J ‘*Camera left.” To give this order, the di- “Okay, cut!” By holding one arm out hori- 

rector simply reverses the previous arm po- zontal and the other folded across his chest, 

sitions. Another signal, arms crossed overhead the director indicates: Action, good; sound, sat 
chearsal. _isfactory. Only director ever ‘uses this sign. 
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_ 
(not shown in these photos), indicates a r 


“Can Opener” Saves Lives 


Tus motorized “can opener” chops apart 
an airplane fuselage to give air-crash vie- 
tims a better chance to escape. Made of 
sheets of razor-edged steel eight feet high, 
it is mounted on an armored car, The Mel- 
bourne, Australia, Department of Works 
and Housing designed and built the life- 
saving device. In a recent demonstration it 
was tested on an old RAAF Liberator, cut- 
ting the tail right off (left and above). 


Chrysler Gets Bigger Brakes _‘ Plastic Ball Tells Weather 


Fanciest of the Chrysler Corp. line, the Prope in Minneapolis learn the weather 
1950 cars bearing the company name have _ forecasts now by watching this ball of light 
been souped up in styling and engineering. atop a local bank (below). Neon tubing in- 
Wider brakes require less pedal pressure, side the plastic sphere glows red when the 
and a rear window with 27-percent greater forecast is warmer, white for colder, green 
area improves vision. An automatic switch for no change, The lights flicker for rain or 
keeps the stop light off on the side a turn snow. The big letters “NW” don’t indicate 
signal is fl You can choose from 19 wind direction—they stand for Northwéstern 
body styles—ranging from coupes to hard- National Bank. The weather ball i 
top convertibles and eight-passenger sedans. ually to agree with official for 
HH 


j{I 
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uid plastics are mixed in test tube to dem- 
nstrate new material’s expansion qualities. Mix- 
ture heats up to 800° F, and begins to foam. 


Plastic Foam Fills Plan arts 


Cueausts of the Lockheed Aircraft Corp. 
combine many chemicals and organic plastics 
to make a feather-light but tough new ma- 
terial called Lockfoam®, When mixed in 
liquid form, the plastics heat and swell to as 
much as 25 times their original volume. The 
foamy mass then hardens into a porous ma 
terial that weighs only four pounds per cubic 
foot, which is three times lighter than cork 
Lockheed uses Lockfoam to fill ailerons, 
trim tabs, and elevators on aircraft, replac- 
ing many internal parts. 


Mae 


Tms mechanical street sweeper works 
like a vacuum cleaner. An agitator loosens 
debris, while an 1,800-r.p.m. fan blows 
leaves, stones, and even bottles into a wire 
mesh hopper. The hopper dumps hydrauli- 
cally into a truck, Tractor-mounted, the 
sweeper can be operated by one man. Harry 
Clemens, La Porte, Ind., is the inventor. 


ine Vacuums Streets 


‘Three minutes and 15 seconds later compound 


As many as 1,100 ¢ 
possible 


has foamed to this size 


binations of varying densities are 


Lockfoam can be cast in any shape 
fills an aircraft aileron tab, giving greater rigid- 
ity with fewer internal metal parts, 


Flying Banana Gets New Skin 

Tue Navy's latest transport helicopter, 
the Piasecki HRP-2, has an aluminum fusé 
lage, instead of fabric covering, to cut down 
drag and vibration, Its new’ cockpit has 
side-by-side pilot seating, dual controls, cen- 
tral instrument loc and improved 
vision. Designed for rescue work, it has 
eight seats plus space for nine litters. 


ion, 
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750 Millon 
Lumps of Sugar 
very Day =§ <7? 


By Andrew R. Boone 


HE drawing here and the photographs 
on the next three pages tell the story ‘awit Vises 
behind the lump of sugar you dropped into 


your coffee this morning. They show how 
the world’s largest cane-sugar refinery turns eacbaecni anaes 
brownish, gummy raw sugar into sparkling, 
crystalline grains and cube 
This plant, at Crockett, Calif., supplies a, ranks now murano sucae—H,  (7™ 
tenth of the 7,500,000 tons of sugar Ameri- 
cans eat each year. Its production would 
provide five lumps a day for every man, DsTRNUTOR FEEDS 
woman, and child in the country. The huge > causneRs 
refinery is operated by the California and AI 
Hawaiian Sugar Refining Corp., Ltd. ialican = 
Raw sugar, boiled down from the juice © | 
squeezed from cane stalks, arrives by ship in boot ts oe 
bulk and in bags. The refined product leaves ©, ani 
for grocers’ shelves as white, brown, con- UNwadfho $61 One 
fectioner’s and lump sugar. Ail are basically sagan 1s moxeo] wie ae 
the same: practically pure sucrose, whose SUGAR, A 
complex chemical structure is indicated by ©, Ps 
its formula, CuH=On, 
ry 
tevov 
capunmies 
anit conve a i 
Eaxteal mevreD sucah chan aaisto BY 
Fumi To CONVEYER TO CHAR 
RAW.SUGAR ELEVATOR FATESING HOUSE FLTERS FOR RE-USE 
[4G PorutAR sciENcE 
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Trash Won‘t Clog New Pump 
Racs and other trash sometimes clog the 
pumps in sewage-disposal systems,. making 
frequent cleaning necessary. To overcome 
this obstacle, Fairbanks, Morse & Co., of 


Oil Derrick Wears “Overcoat” 


Tue odd-looking structure towering sky- 
ward below is a covered oil derrick. Erected 
at the Naval oil field in Point Barrow, 
Alaska, the derrick’s framework wears an 
“overcoat” to protect men and equipment 
from wintry Arctic blasts. 


wee 
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Chicago, has designed a pump that elimi- 
0. trash-catching impeller blade of 
conventional centrifugal pumps, 

Instead, the pump 
coiled-up tube (above), big 
both liquids and solids ‘pass 
out catching, that ro a central axis, 
Entering at the center, the fluid spirals out 
ward as the tube spins. This speeds up the 
fluid and shoots it out through the tube’s 
discharge end at the outside of the spiral. 
The new pump will handle trash 25 times 
as large as that passed by a conventional 
pump with its narrow impeller blades. 

Because of its gentle action, the blade- 
less pump may also be useful in food-proc- 
essing industries. In a recent test, oranges 
and apples passed through it without 
being damaged at all. 


es the 


new has a single, 
enough to let 
through with 


File Cabinets Become Desk 


Ir you place this snug-fitting metal top 
over a couple of file cabinets, as shown 
above, you have a desk. Measuring 24% by 
50 inches, the desk top is easily removed 
for rearranging an office. The Sect-o-desk® 
cabinets measure 30 by 24 by 15 inches, 
come with drawers or a door. Made of 
heavy-gauge steel by Kalmus-Golden, Inc., 
New York City, the complete unit sells for 
$49.50. Cabinets may be bought separately. 


PS Reader Makes 
Own TV Color 


HILE experts haggled over how diffi- 

cult it was to put color television into 

an ordinary set, a Porutan Science reader 
went ahead and did it. Total cost: 30 cents. 
Forrest W. Killy, a young electrician of 
Roselle, N.J., thought it would be fun to 
peek while the Columbia Broadcasting Sys- 
tem broadcast color-television tests. So he 
picked a phonograph motor, condenser, 
switch, and rheostat from his junk box and 
spent the 30 cents for some red, blue, and 
green cellophane. He cut the cellophane 
into wedges and pasted them on cardboard 
and wire to make a color wheel. The phono- 
graph motor, its speed controlled by the 
theostat, spins the wheel. The condenser 
and switch, wired into the horizontal sweep 
circuit of Killy’s standard black-and-white 
TV receiver, change the picture from the 
525-line basis ordinarily used to the 405 
lines of Columbia's color system. (This line 
conversion, simple on the particular model 
Killy has, would be complicated on others.) 
Upon spotting a color telecast (until re- 
cently tests were transmitted at irregular 
“off” hours), Killy slid the color wheel in 
front of his set, phgged the motor in, and 
switched the set to the 405-line color scan. 
The rheostat must be adjusted until the 
color wheel rotates exactly in time with the 
color wheel in the studio camera. This is a 


Color TY is no mystery to Forrest Killy—he watches test broadcasts with this homemade rig. 


= 
} 


little tricky with Killy’s rig—the colors may 
change back and forth until the adjustment 
is just right. Yet Killy’s simple converter 
can show the colors quite accurately, And 
so far as CBS knows, he has been the only 
private citizen in the country to see even 
that much color on his own set. END 


Except for a condenser and switch in the ho 
zontal sweep circuit of the set, this is all ther 
is to the converter: a color wheel of cellophane, 
a phonograph motor, and a rheostat. 
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Airmen “°C 


On Rocket Sled 


HEN the first man-carrying rocket 
takes off on its “25-G” climb into the 
void surrounding the globe, the medical 
boys will know in advance exactly what 
acceleration the passengers can withstand, 
They're finding out now with Hot Rod 
No. 1, a rocket sled that grinds to a slow- 
70 times as fast as an auto can, simu- 
ing the death-dealing forces of air crashes. 
Eight Air Force volunteers at Edwards 
+ Air Base, Calif., have taken 47 bone-shaking 
rides on the fire-spouting vehicle. Parts of 
their bodies have been momentarily sub- 
jected to as much as 57 G of force—57 times 
the pull of gravity. 

Object of the speed dashes and quick 
stops is to learn how many G the human 
body can take during acceleration or decel- 
eration—negative acceleration, as in a crash 
—and to develop equipment to safeguard 
airmen and passengers in crashes. 

Riding backward, with the seat to cushion 
your body, you can easily take 35 G, trials 
show. It’s more rugged if you face forward, 
For airmen who must, the experiments 
have already yielded a life-saving develop- 
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ment—a 250-square-inch harness of double 
nylon straps fastened to a lightweight alumi- 
num seat strong enough to withstand 150 G. 
This may enable many a pilot to walk away 
from a crack-up. 

Four modified Jato rockets propel Hot 
Rod No. 1, designed by Northrop Aircraft, 
Inc., along a 2,000-foot desert track. Its 
chrome-moly chassis mounts a_ passenger 
a windshield, and telemetering equip- 
ment to transmit the readings of G-force 
gauges. Instead of wheels, it glides on 
aluminum-alloy slippers shaped to hold it 
to the rails, A slight aerodynamic lift as 
the sled gains speed reduces friction and 
eliminates the need for lubrication. 


World’s Most Powerful Brake 

Racing at 150 m.p-h. or more, the 1,500- 
pound sled hits the most powerful brake in 
the world. Twice, eight sets of four brake 
shoes each clamp hard on two keel-like, 
armorplate runners under the sled. (In all 
there are 45 sets of four shoes that can be 
actuated.) They slow the sled in eight feet 
to a mere 70 mp.h. 


Rockets boost man-carrying sled to 150 m.p.h. 
for crash against world’s most powerful brake. 
At right, automatic movie camera aboard tells 
story of how rider feels about it. From top to 
bottom, he’s shown awaiting start; thrust back- 
ward by car's rocket-powered acceleration of 
2.37 G; thrown forward as whole car quivers 
under 85-G impact of brake; straightening wy 
as jolt ends and strain against er 
ginning at end of the run, as he removes rub- 
ber mouth guard he wore to protect tecth. 


The result is the same as crashing a car at 75 
into a barrier that stops it dead in 
nine feet! Then the sled coasts on, slowing 
more gradually, If it doesn’t stop in the 
next 550 feet, it smacks a wire arresting 
cable that halts it near the end of the track. 

How does it feel to take the ride? Sa: 
one volunteer: “Ever seen a strapped 
in a chair waiting for a firing squad? Then 
you're off, You get a moderately good 
thump, and it’s all over. Sweating out the 
start is worse than riding.” 

None of the volunteers has ridden with 
the brake set up really high. Captain G. 
tried it, though. Dashing Capt. G (G for 
gravity) is a 180-pound dummy shaped like 
a man, He was the rider when the sled 
plunged against the brake at 177 m.p.h. It 
got the whammy from 15 sets of brake shoes. 
The carriage ground to a dead stop in the 
next eight feet. But Capt. G. didn’t. He 
carried away the windshield, hit the con- 
crete 90 feet away, and skipped in a cloud 
of alkali 789 feet across the desert. That > 


was 50 G of deceleration in action. 
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Brake works like ro 
U 


mt TRIGcERS 


q 


rs strap rider in seat and adjust his Last step before run is arming rockets. Elec- 
h helmet in preparati¢ a c tric bli k fires rocket 


Bral 7 fe aft-type hyd: ¢ pump supplies pres- 
from st y of s au re d uate brake shoes. When all is 
50 fee c id ady, dials at top of picture will show p 
brakin; s en pairs of brakes sure of 800-850 pounds per square inch. 
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Shockproof 
transmits four radio signals sim 

ing run, It is so rugged that it would keep right 
on working if kicked about like a football 


rd, timing cach part of run, is made 
by camera in trackside control room.” Camera 
photographs signal lamps that light up as sled 
Hashes past magnetic coils laid along track. 


en first built, rocket sled had ene’ 

fas called the 
s later remodeled it to present open 
, with windshield for passenger 


Arresting cable, near track's end, stops_sled 
coasting into it after running past brake. Cable of all on rocket sled. 
unreels from pair of hydraulically 
so as to provide shock-absorbing 


Capt. G., 180-pound dummy, had wildest ride 


y gave him the works 
ked drums — by braking sled from 177 m.p.h. to dead stop— 


ive and he took off on a solo flight all his own. 


156 rorutar science 


Curved Seaffold 
Fits Capitol Dome 


Tis hanging scaffold 
(right) makes easy work 
of the previously awkward 
job of repainting the in- 
side of the dome over the 
rotunda of the National 
Capitol in Washington, 
D.C. The new aluminum 
structure, specially de- 
signed for the Capitol, is 
suspended from the bal- 
cony railing, and curves to 
follow the contour of the 
dome, At the base are 
wheels that roll around a 
ledge 50 feet below the 
balcony. Fixed platforms 
spaced two to six feet 
apart, depending on the 
curvature of the dome, 
serve both as steps and 
working floors for the 
painters. The scaffold, de- 
signed by the Washing- 
ton Aluminum Co., weighs 
less than 1,000 ‘pounds. 


Grass Seed Sprayed from Hose 

Rouuive along Virginia highways, the 
truck shown above easily and quickly covers 
the steepest embankments with a spray of 
grass seed, water, and fertilizer. Using a 


tank from an old watering truck, an ancient 
ferryboat motor to power the pump, and an 
asphalt spreader for spraying, the unit, with 
a crew of three, can do a better job than 25 


hand sowers. Grass sowing not only beauti- 
fies the highways, but prevents erosion, 
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_ AIR TO UNDERWATER 


SURFACE TO AIR UA 


UNDERWATER TO AIR 


oe 


SURFACE TO UNDERWATER 


| POTLESS AIRCRAFT 


How to Know Your Guided Missiles 


U GUIDED missiles have been 
9. given a new designation scheme 
by the Research and Development Board. 
With this system the RDB indicated the 
development of two interesting new types 
of missile: air-borne projectiles fired from 
beneath the ocean against ships, and similar 
ones directed against aerial targets. 

In the new identification scheme, shown 
above, the first two letters are used to in- 
dicate the origin and destination, AAM is 
thus Air to Air. The M stands for Missile. 
These three letters would be followed by an 
additional service letter: A for Air Force, 
N for Navy, G for Army, Then comes a 
model number and a modification letter. 
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If the missile is an experimental type, the 
designation is preceded by an X or Y. 

Pilotless aircraft used as explosive-laden 
drones retain their own designations pre- 
ceded by the letter M, meaning Missile Air- 
craft. Planes used as “mother” craft for the 
control of these drones or other kinds of 
missiles are prefixed by the letter D, for 
Director Aircraft. 

Guided Missiles for research carry the 
designation TV for Test. Vehicle. One of 
four prefix letters indicates the type of test- 
ing: L for Launching, C for Control, P for 
Propulsion, R for Research. The service let- 
ters and model numbers follow.—James L. 
H. Peck. 


"Dual Turbine 


Produces 5.500 Ip. 


[2 st real challenge given the British 
in the race for more powerful gas tur- 
bines for aircraft is pictured above—two 
engines mated to drive one contra-rotating- 
prop unit. The manufacturer, General Mo- 
tors’ Allison division, says the combination 
produces 5,500 hp. This is better than two 
horsepower for each pound of weight— 
roughly twice the power per pound of pis- 
ton engines. 

The power units, known as the T-40 
series, were developed for the U.S. Navy. 
They will be used in a Douglas carrier- 
based attack plane, a Convair flying boat 
expected to have a top speed of 390 m.p.h., 
and a North American attack plane. Either 
engine in a pair can be run independently 
and each drives both props. This will per- 
mit full power for take-off and single-engine 
operation for maximum fuel economy. 

The new American twin turbines are also 
adaptable for transport use. END 
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Extension shafts, above, run from paired gas 
turbines to reduction gearing for contra-rotating 
props. Below, note compactness of twin unit on 
stand compared to predecessor J-35 on hoist. 


—"s< 


Rear view of 50-foot, whe 


size of bite taken by its steel jaws as it digs a 


mile of trench a day. Belt com 


wyer piles exca- 
vated earth along side of trench. 


Mechanized Plumbers 
Lay Biggest Gas Pipe 


'HE giant machines seen in action here 

are making short work of laying a 34- 
inch pipe, the biggest ever fabricated for 
natural gas. 

The 506-mile, $63,000,000 welded-steel 
tube forms California’s new Super Inch pipe- 
line, part of a 1,600-mile system that will go 
into service early next year. Its job will be 
carrying natural gas from Texas to northern 
California, where it will serve customers 
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of the Pacific Gas and Electric Company. 

Many of the machines were built to order 
for the record job. Others were rebuilt to 
make them big and powerful enough. Might- 
iest are a pair of trenching machines. Every 
day, each of these 50-foot, 324-ton monsters 
digs a mile of trench 44 inches wide and 5% 
feet deep. Then mechanical equipment ap- 
plies a preservative wrapping to the pipe 
and lowers it gently into place. 


Above-ground part of trencher is seen in these combinations of gearing. Normal 5k-foot depth 
front and rear views. The 32%-ton, self-pro- of trench dug can be varied by raising or lower- 
pelled machine travels on crawler treads at any ing wheel with cutting jaws. Maximum depth, 
one of 82 different speeds, obtained by various attainable whenever wanted, is 8% feet. 


ropelled cleaning 
rids pipe of scale and dust 

steel brushes, then applies asphalt-base prim- nated paper, more aspl 

ing compound with revolving. swabs. of kraft paper in « continuous ope 


with into trench, Pipe will begin delivering natural 
its preservative coating of asphalt and paper, gas to northern California in January, 19: 
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nessee Valley Authority engi- 
ers needed rock for two 
just blew the sides off ne 
‘One explosion—the largest constructi 


on record—used 1,362,095 Ib. of Nitramon. 


The big blows were made by drilling 
many short “coyote tunnels” into the moun- 
tain face and filling each tunnel with ex- 


plosive (right). Then the whole thing was 
set off at once. 

Scientists tool ntage of the explosions 
to measure how tremors travel through the 
earth’s crust. Some of them were picked up 


by seismographs as far away as Ottawa, Ont 


Stick-On Letters Make Signs 


Axynopy can make neat signs with these 
plastic letters, Backed with adhesive, they 
stick to any smooth surface—but can be 
pulled off and used over and over 
Faulkner ies, of Bradenton, 
makes them i al colors. 


Weeds Plague Crystal Farmers 
Tue technicians 
who “grow” synthetic 
crystals for telephone 
filters have weed trou- 
bles a little different 
from those of dirt 
farmers. The photo 
at left shows a typical 
“weed” — useless be- 
cause it contains un- 
wanted water mole- 
cules—that grew from 
an idle solution at Bell 
Telephone Labs. 
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Coated Gloves Won't Slip 


A new type of work glove has a coating 
with a special Grip- 
tite? finish that helps 
prevent slipping. The 
Surety Rubber Co., 
Canton, Ohio, claims 
the new finish holds 
effectively even in lu- 
bricants, yet won't 
hurt metals or ma- 
chinery. 


Dressing Room in Fire Engine 


Tuese British firemen don’t have to stop 
to dress before starting for a fire—they dress 
on the way. Their new streamlined fire 


inder Chews Up Light Bulbs 


You can’t just throw away a burned-out 
fluorescent light tube the way you do an 
ordinary bulb—the toxic beryllium powder 
remaining inside the tube, especially in the 
large quantity present when many tubes 
must be disposed of at the same time, is 
highly poisonous. For safe disposal, this 
grinder breaks the used glass tubes into 
Il fragments that drop into a porous bag 
where a stream of water washes the danger- 
‘ous chemical down a drain. The fragments 
are packed into tough-walled sacks for pro- 
tection against cuts. Made by the Standard 
Equipment Co., of Chicago, the grinder can 
chew a tube in 10 seconds. 


engine has a cabin behind the driver's seat 
large enough to accommodate the six-man 
crew. Shown above during tests at Ilford, 
London, the vehicle is powered by a 160-hp. 
engine and carries a 50-foot extension ladder. 


X-Ray Unit Has Wide Range 

Wrrn this new all-purpose GE X-ray ma- 
chine, doctors for the first time can treat a 
wide range of ailments with a single ma- 


chine. Called the Maxitron 250, the unit 
can produce all ranges from the softest rays 
for skin treatments to the most penetrating 
for deep-seated cancers. Secret of its wide 
range lies in a new beryllium “window” that 
permits the same tube to produce both 
high- and low-intensity radiation. Weight 
has been reduced more than 700 pounds by 
use of gas instead of oil as insulation. 
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INVENTOR 
WORK 


* @ power toola 
utility—and a 


Atbe 
Tab 
Sande = 
” ee a 
Atow 
Drillpress (Heri sentat) 7 5) 


—_ 
Arrow 


own doodles show idea’s de- 
ingle arbor was saw, sander, 
onl "bik big poblen was to get it vertical. 
At left, inventor holds first crude mockup, 


Dr. ts 


‘Moulin, Son Francisco 


“invented on purpose” as 
@ work machine that made 


Motorized. Tool Kit 


By Andrew R. Boone and Perry Githens 


Ever fingered a safety pin, and said to 
yourself, “I wish I had invented that!” Or 
have you ever, by trial and try again, come 
up with a happy answer to some puzzling 
mechanical problem? No matter that a 
hundred other men have found the same 
solution under the same necessities: you are 
an inventor, and this is your story. 

Or perhaps you simply enjoy invention as 
@ spectator sport. You cheered with Edison 
as he evolved his electric light, and with 
Whitney—Eli Whitney-the young Yankee 
schoolteacher, whose mind swept across a 
problem like wind around a steeple. Whose 
first sight of raw cotton mechanized separa- 
tion of the seeds. And who fathered mass 
production, with interchangeable musket 
parts, long before Ford hitched it to power 
to turn out his automobiles. 

Then this is your story, too. For it is one 
of those rare case histories of invention com- 
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PS photos by W. W. Morris and Hubert Luckett 


plete from first gleam to final (and financial) 
success. 

It is reported here, in full and for the 
first time, by PS Western Editor Boone from 
the factory in San Francisco, and by Editor 
Githens from his workshop in Westport, 
Conn, 


Tes Patterson Brothers, famous New 
York “department store for tools,” rushed 
a man with a shopping list and a train to 
catch. Fascinated, he joined the crowd 
around a demonstrator who was putting a 
Shopsmith® through its paces—and missed 


his train. > 
Many a train has been missed, under 


Multi-exposure photo at right shows how pivot 
permits quick change from vertical to horizontal, 
In practice, trick of sliding headstock toward 
pivot end ‘to lessen weight makes job easy. 


nbled from scav- 

ed like this. 

final production 

g inventor's thoroughness, 


a 


HORIZONTAL 
AS SAW 


The locking flat on arbor slopes inward, elimi- 
nating danger of blade or chuck flying off shaft 


similar circumsta by men whose 
is tried by a tack hammer. And many 
tator at these little Shopsmith shows has the 
hands that tell of a lifetime with tools. The 
only unusual thing about this particular man 
was that he idy owned a Shopsmith and 
simply wanted fresh garnet paper for the 
sanding disk, 

What makes the Shopsmith remarkable is 
not that it provides anything new in saws or 
sanders, but that it has wrapped up in one 
handy package all the most useful power 
tools. It has provided a basic work machine. 
adaptable to many tasks, that has become a 
household utility, like a washing machine or 
a mixer, 

In fact, one husband who had to sell it to 
his wife in terms of its work, calls it his 
“mixmister” and uses it to mix dough with a 
bent rod in the Jacobs chuck. A plumber, 
building his own home, says it saved its cost 
in millwork on door and window frames. An 
airlines pilot, who hoisted a Shopsmith 
through a second-story window to floor and 
panel his “expansion attic,” has now carried 
it down—over the stairs it cut-to make 
built-ins. 

The Shopsmith was conceived as a uni- 
fied power tool combining a bench saw, 
lathe, horizontal and vertical drill press, 
disk and drum sander. Attachments make 


166 rorutar science 


it a jigsaw, shaper, jointer, mortiser, 
er, buffer, and rabbeter, And these chores 
it does we 

But its enthusiastic owners, who presum- 
ably also use it for woodworking, have glee- 
fully adapted it to such unconventional 
tasks as cutting firewood (with an oversize 
saw set outboard). shining the whole 
family’s shoes (with a sheepskin muff on 
the drum sander), churning butter, freezing 
ice cream, spinning metal bowls, and cutting 
sheet steel. Also mixing paint, whipping 
potatoes, cleaning paint brushes, scouring 
pots (with flexible-shaft attachment) and 
running a milking machine. No one has 
yet reported using it as a washing machine 
or a dental drill, but one dentist made all 
the cabinets for his office with it—and the 
Shopsmith is still young 


50,000 Sold in Two Years 


For in a little over two years, this new- 
comer in the crowded field of power tools 
for the home workshop has quietly achieved 
spectacular sue Some 50,000 Shop- 
smiths have been bought to the tune of a 
$10,000,000 total. 

To the industry, this is both a shock and 
a hope. A shock to which some traditional 
tool manufacturers have already responded 
with combinations of their own good tools 


pes. 


Tubular ways are rugged and rigidly 
They went through this strength test u 


neatly arranged on a bench. A hope, in the 
realization by the trade that probably most 
Shopsmith sales represent fresh converts to 
the home-workshop idea. Logically, few 
Shopsmith buyers already owned a power 
saw, lathe, or drill press. In the beginning, 
the expert amateurs and high-skilled hobby- 
ists were quite cool to the very idea of a 


Four ball bearings in arbor give tool unusually 
smooth, quiet operation. Using quill to position 
saw blade allows fine adjustments, permits dado 
cutting without special blade or washers. 


Well-balanced, even in upright position, the 
200-Ib. tool withstands yank of 170-Ib. man, 


combination power tool. There have been 
combinations before, and most of them 
been like the wondrous jack-of-all-knives 
that can do anything—and nothing well. 
But the Shopsmith was not just a com- 
bination ed, thought out, in- 
vented s a single tool unit 
with multiple-use in mind, It did not be- 


de whirls at full 
vibrationless due 


Coins stand on edge while bi 


speed, showing tool is virtually 
to precision construction, ball 
rigidity of ways. Motor is % hy 
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Sawing long boards like this 12-footer is no 
problem with extension table mounted on tail- 


Horizontal drill-press position permits drilling 
of stock far too large for conventional drill press. 
Note that quill can be operated from either 
side of tool by si ging the lever. 


Need to saw large, heavy pieces? Just up-erid 
saw and feed work vertically. Guide for bottom 
edge is plank on floor. Pressing work against 
table keeps it flat and the cut straight. 
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stock. Other extensions make table 23” by 55". 
With 8” blade, maximum depth of cut is 2K". 


gin, like the automobile, as a buggy with an 
engine to turn existing wheels. It began, 
like the jet plane, with a fresh concept. 

It began with the personal necessity of an 
industrial engineer who fled his native Ger- 
many in 1937, and who found his thoughts 
could flourish in a land where “Yankee inge- 
nuity” was more a matter of residence than 
birth. 

Hans Goldschmidt is an: unspectacular 
man you would take for granted in a meet- 
ing of scientists, in a mechanic's coveralls, or 
in the smoking car of a suburban train. He 
is a Ph.D. (he obtained his degree at the 
University of Berlin) who does not want to 
be called “Doctor.” 


Wanted to “Invent Something” 


Hardly five years ago, Hans Goldschmidt 
was working in the Kaiser yards at Rich- 
mond, California, helping to clip the mi 
utes and motions that made Richmond fa 
mous for quick ships. With the war all but 
won, he thought of peace—and the need of 
ajob. This was the necessity that mothered 
this invention. 

For Goldschmidt set out, quite deliber. 
ately, to “invent something” that would win 
him a living in a peacetime world where in- 
dustrial engineers, however skilled in time 
and motion studies, would be a dime a 
dozen. He confided this firm intention to 
his immediate boss, one Robert L. Cham- 
bers, who was equally uninhibited about 
ideas. 

With the war's end, Goldschmidt got him- 
self a job as foreman in a Berkeley wood- 
working shop. There, watching the men 
and the machines, he found the answer to 


what he wanted to invent. He knew noth- 
ing of machine design, next to nothing of 
traditional woodworking methods, and less 
than nothing of the passionate personal in- 
terest of the home workshopper. But he 
knew production and people. He studied, 
dispassionately and impersonally, the way 
of a man with a woodworking machine, and 
the needs and uses for tools powered to 
make things easily and quickly. 

“I found,” he says, “considerable dupli- 
cation in single-purpose tools, If a multi- 
purpose tool could use the same parts, I was 
certain it would be widely accepted. 

With that he set out to invent a “multi- 
purpose tool.” He doodled a circular saw 
first, of course. Now, he sketched to himself, 
replace the blade with a disk—like this—and 
there’s your sander . . . substitute a chuck 
and there's your drill press. 

He noted that saw, sander, and drill had 
two things in common: a table to hold the 
work, and an arbor and clamping device to 
hold the tool on the revolving shaft. He put 
aside, for the moment, the problem of the 
lathe that cuts whirling wood into round 
bowls and baseball bats. 

First, he doodled, try keeping the table 
stationary and moving the arbor, like this: 

Time firm 


Not so good? Then try a fixed 
move the table into position for 
sander, like this: 


That meant swinging the arbor from hori- 
zontal to vertical to make a drill press. But 
how? Goldschmidt pivoted his pencil on the 
sketch pad. Slowly the answers came . . . 
mount the table on a rod . ... set the rod in 
a carriage . . . move the carriage back and 
forth on a tube supported at both ends. . ~~ 

Now the hounds of the mind were cir- 
cling for the scent. Why not mount the ® 


cial fence and attachments, tool can 
to shape, as shown above, or joint, 

, and mortise, Different-sized’ table in= 

serts permit various tools to fit through table, 


Here tool is rigged to mortise on horizontal 
with rip fence as stop, Gauge insures accurate 
depth of cut. Fence has similar gauge for precise 
sawing. Photos above by Moulin, San Francisco, 


Jigsaw attachment slips over arbor, fastens to 
headstock with single screw. Aluminum yoke has 
18” throat. Two-piece construction lets arm 
come off for saber-blade work on large pieces. 
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arbor on the tube, too, and swing the whole 
business from horizontal to vertical? The 
hounds gave tongue. 

So far, Goldschmidt had dreamed up with 
pencil and paper a machine with motor and 
arbor in a headstock mounted on one end 
of a tubular “way,” the other end of which 
was pivoted on a base plate. The carriage 
for the table could be locked anywhere along 
the way. The table could be raised, lowered, 
and tilted. All that was needed to make a 
lathe was a tailstock. 

But in the vertical drill-press position, the 
headstock could not be adjusted. The 
sander worked sideways, but not so you 
could face the disk. The single tubular way 
would make it hard to line up carriage, head- 
stock, and tailstock quickly and accurately 

Here the dogs of thought closed in for 
the kill. Goldschmidt made a succession of 
important decisions. First, he departed from 
conventional lathe design and made the 
tailstock fixed, and the headstock movable. 


Basic $199.50 package includes everything for 
sawing, sanding, drilling, turning. Jigsaw, speed 


This let the drill-press height be adjustable, 
like this: 


Next, he decided on using two tubular 
and 


ways for maximum rigidity, ease of use, 
production economy. The rest was det 
. .. the arbor designed to feed out as in con- 
ventional drill-press design . . ethe table re- 
thought to provide miter gauge and rip 
fence . , . the tailstock made removable, and 
adjustable to hold a table extension, 

Up to now, Goldschmidt had been doing 
mental inventing, testing problem and ap- 
proach only with pencil and paper. By late 
1946, the Ph.D. with the thinking pencil was 
ready to turn tool designer. 

With wood, cloth, and paper, he made a 


changer, and tools for jointing, shaping, and 
mortising are some of extras available. 


Weapstock 


TABLE CARRIAGE 


— 
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LATHE CENTERS 
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om saw Blade 
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. 


TANLSTOCK LOCKSCREW 


" 
tt 


Lock a bent rod in drill chuck and you've got 
a powerful mixer that will mash potatoes, churn 
butter, beat heavy batter. Inserted through 
paint-can lid, rod does fine job of mixing paint. 


half-scale mockup to try operating prin- 
ciples in simulated uses. The proof of this 
simulated pudding is that the mockup looks 
remarkably like the actual Shopsmith as 
finally produced in steel and aluminum. 

Then came a working model, a lash-up of 
scavenged parts, a couple of crude castings, 
and plenty of whittled wood. But it worked 
as Goldschmidt's pencil said it would. His 
invention was invented, and it was time to 
tell his friend Chambers. 

Chambers took one look and sent for his 
brother Frank, a Harvard Business graduate 
who got his merchandising training at 
Macy’s, At their second meeting with Hans 
Gold: it, Bob and Frank Chambers 
agreed to finance the Shopsmith. 


Cutting firewood, or other thick stock, sim- 
le with this setup. With saw outside table, 
Blades up to 15° can be used. One owner de: 
vised a cradle for greater safety and convenience. 


The prototype, gleaming with real steel, 
was ready in July 1947, almost before the 
blueprints were dry. The Chambers broth- 
ers had raised the money, formed a com- 
pany called Magna Engineering Corpora- 
tion, and christened the product Shopsmith, 
They had also applied their sharpest pencils 
turing costs, and had made their 
ig sale: 250 units to Montgomery 
rd, to be delivered by November 15th. 

Today, the three men own the company. 
They are proud of the success of Shopsmith, 
and busy with ideas for accessories and new 
products still unnamed. Perhaps the hap- 
piest is Hans Goldschmidt who sat down to 
“invent something” that would make him a 
living—and did both very well. END 


For super-large turnings, slide headstock off 
ways, reverse direction, and put it back so arbor 
overhangs end of bench. This way, distance 
from spindle to floor is only limit on’ diameter. 


shoes with fleece muff is one 
of many tricks Shopsmith will do. For delicate 
or hard-to-reach jobs, flexible shaft can be 
tached to take grinders, buffers, brushes, drills. 
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(eae ids to Modern Living 


Steel Pan Has Aluminum Bot- 
tom, A %-inch aluminum bottom bonded 
to this stainless-steel saucepan is said to 
lessen scorching of food by eliminating “hot 
spots” in the pan, Stainless steel is used be- 
cause it retains heat and is easy to clean, 
The price is $4 to $12, depending on the 
piece, from S. W. Farber, New York City. 


eae Tae cated 


Bacon and Eg; 
skillet keeps cooked 
special warming apron while eggs are cook- 


Fryer. A new 
acon strips hot on a 


ing. During bacon-frying, a cover grill 
holds strips flat, cooking both sides at once. 
A ring drain around the pan’s frying surface 
catches fat. The skillet is available from the 
Everedy Co., Frederick, Md., for about $3. 
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Wash Line Rolls Up. When not in 
use this double clothesline rolls out of sight 
into a metal holder attached to the wall. 
When wash is to be hung up, the line can be 
pulled out and hooked to an opposite wall. 
A turn of a plastic knob tightens and locks 
it. The device is sold by Hoge and Grenn, 
New York City, for $5.25. 


Flexible Kitehen Knife. Designed 
as a kitchen tool, this flexible knife lets you 
saw frozen foods, bones, or bread. Being 
made of tempered bandsaw-blade steel, it 
can also be used to cut plaster, wood, and 


metals. Priced at 89 cents, the rustproof 
knife is distributed by Walter Drake, of 
Colorado Springs, Colo. 


Humidifier Holds Plants. This 
decorative plant bowl is also a humidifier 
that keeps room air moist. Water poured 
into the base rises by capillary action to the 
top of two porous evaporators, which are 
made of specially compounded ceramic 
. Mois'n-Air® is sold by the Puritan 
s Co., of Atlanta, Ga., for about $5. 


es 

you hook a rack like this over your closet 
door, you will have more clothes-hanging 
space. Extended, the rack holds 10 gar- 
ments; folded flat against the door, it occu- 
pies the space of only two. A suction cup 
holds on the lower part. Nu-Products Co., 
of New York City, sells it for $1.50. 


Sponge Is Brush. The brush above 
can be used on clothes, dishes, or in the 
bath. Unlike fiber brushes, it can be wrung 
out like a cloth. Available in three sizes, it 
costs from 89 cents to $1.69. The device has 
a plastic handle that is removable for clean- 
ing. Moser-Keenan Co., of Portland, Ore., 
is the manufacturer. 


Sea 

Washboard Fits Hand. Stubborn 
dirt stains can be rubbed out of small laun- 
dry items when you use this pint-size sheet- 
aluminum washboard, which can be held 
comfortably in the hand. Tied to the wash- 
ing machine, the board serves as an auxil- 
iary aid on washday. Vic Products, Inc., of 
Fenton, Mo., sells it for 25 cents. 
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Box Holds Outlet Cord. If stored 
in this container, excess lamp and fixture 
cord won't clutter the floor. You remove the 
top of the circular plastic box, place the 


Can Opener Does Eight Jobs. 
Bristling with attachments, this new gadget 


. It pries off caps and 
it helps turn stubborn screw caps of all 
tops; and it punches 
milk and beer cans. Priced at $2.95 by Pre- 
torius Approved Products, of Glendale, Calif. 


Wy 


G —- 
“ee across the bottom section, as at left 
above, screw on the top, and twist to wind in 
the cord. Made by Eypper & Co., of New 
York City, Reel-Away® costs 69 cents. 


Plastic Holds Hook to Wall. To 
attach this hook to a wall, the spongy pad 
‘on its back is dampened with carbon tetra- 
chloride, contained in a special capsule. 
This dissolves the polystyrene plastic resin 
impregnated in the pad, causing the device 


to stick wherever fastened. It is made by 
Household Aids, Inc., Rochelle Park, N. J. 


Spatula Grips Food. Stainless-steel 
jaws on this spatula hold fish, meat, or pan- 
cakes firm while they are turned in the fr 
ing pan, preventing grease from spattering. 
Pressing a thumb plate (arrow) on the han- 
dle opens the clamp. The spatula is avail- 
able from Buckly Culinary Products, of 
Chicago, for $1. 
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If house 
current is cut off, a clutch inside this electric 
clock instantly activates a spring-driven bal- 
ance wheel. The clockwork drive will run it 
for 30 hours. When current is restored, en- 
ergized magnets stop the balance wheel, 
and the motor runs it. Eunice Novelties, 
Inc., New York City, prices it at $15. 


Clock Keeps Running. 


Keeping the 
Home Shipshape 


de from 
tain rod—the kind that tele- 
rod as shown and tack or 


A tie ri 


to dress up an old iron bedstead. 
Make slip covers to fit over the head and foot. 
Patch pockets on the headpiece are handy. 
‘They'll hold magazines, a watch, or glasses. 


Please turn the page for five more suggestions 


For cleaning: Leave part of the lid of a No. 3 


can uncut. Bend the lid so the can will hang 
on the side of a scrub pail. It will carry clean- 
er to wipe off door frames and window sills. 


painting window woodwork, use wet 

ep drips off the panes, 
newspaper to exact size, soak it in wa 
smooth it onto the glass. 


For the housewife who sews, a ruler on the 
blades of scissors is a real help. Using a ruler, 
mark on the inch and half-inch marks with 
bright-colored nail polish as shown, 
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Aluminum foil placed under ice-cube trays | Coat the bottom of your kitchen garbage pail 
keeps them from sticking. Unlike wax paper, | with melted beeswax to prevent rusting. The 
which also be used for this purpose, alu- wax melts at about 145° F. Washing the pail 
minum foil can be used over and over again. | with fairly warm water won't soften the wax. 


To prevent moisture from entering,a roll of | Use a large paper bag. as a dust trap when 
a 


stamps, labels, or gummed paper and eausin shaking out an oil mop. Put the mop head in 
sticking, rub a candle on both sides of the roll. | the bag, tie the bag’s neck with string, and 
This will help make the roll moistureproof. | shake. Then you can discard bag and dust, 


A small playpen with a detachable bottom can a _bed after removing the bottom. Anchor it 
as an emergency crib. Place the pen on with strong tapes pinned or tied to the bed. 
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How to Build a Station Wagon PAGE 191 


Make Your Yard a Playground PAGE 205 
Time-Savers for Woodworkers PAGE 216 
Plans for a Midget Hot Rod PAGE 221 
Installing a 16-Inch TV Tube PAGE 229 


How to Make an AEC 
Geiger Counter in Your 
Kitchen. Page 200. 
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the Popping Filler Cap 


Police Sergeant Corcoran, hunting a thug whose dark sedan left a scarred track 
in the mud, gets an unexpected lift at the Model Garage. By Martin Bunn 


YUS WILSON looked up from the dis- 
¥ mantled fuel pump on his workbench 
s Jerry Corcoran strode briskly into the 
Model Garage, came to a heel-clicking stop 
1 saluted smartly. “Hello, Jerry,” Gus 
reeted, “Practicing for a pee-rade?” 
“Jerry be dared,” the state policeman 
said. He cocked his head down toward the 
brand-new chevrons on his sleeve and 


grinned. “Sergeant Corcoran, to you! 
Gus stuck out a cordial hand. “They look 
swe he said. ‘You had them cor vag 
Took me long enough to get ‘em,” Jerry 
said. “Now they're apt to have ‘em off me 


before I have a chance to get used to ‘em!” 

Gus laughed. “What's biting you?” 

Jerry pushed his broad-brimmed felt hat 
back on his head and pawed in the breast 
pocket of his tunic for There 
wasn’t any smile on h ace NOV 
nor in his keen gray eyes about Jim 
Zugsmith?” he demanded 

Fellow who runs the gas station at Four 
Corners?” Gus asked. “What about him?” 

Fractured skull,” Jerry stated 

he has a fifty-fifty chance 
Stick-up job last night, around 
The guy got away with about fifty buck 

Not much to risk the chair for,” Gus 

srry about Zugsmith. a line 


did it? Or shouldn’t I ask, now 
up there with the big. brass?” 


Jerry didn’t smile. “This is my first case 
as a sergeant,” he said, “and I need to get 
results. You know how the newspapers will 
ride us. Probably call it a wave of rural 
crime . . . No, we haven't got much of a 
line. Jim was alone, and didn’t see the guy 
who slugged him. He had dozed off in the 
office. Horn woke him up, and he saw a car 
standing at the pump-all he noticed was it 
was a dark sedan. Soon as he stepped out 
of the door someone conked him. When he 
came to half an hour later he managed to 
make it to the phone. Then we got on the 
job.” 

“But couldn’t get anything?” Gus asked. 

“Well,” Jerry told him, “we did manage 
to turn up something—not that it’s likely to 
help much, It rained about eight o'clock 
last night. Jim figured it would freeze, so 
he sprinkled sand on the concrete apron 
around his gas pumps. It didn’t freeze, 
and we found some tire tracks in the wet 


sand.” He extracted a photograph from an 
inside pocket. “Here's the only one that 
counts,” he said. 


“Tread isn’t much worn,” Gus commented 
after he had examined the photograph care- 
fully, “but there’s quite a cut across it.” 

Jerry nodded. “You and Stan keep your 
eyes open for a tire with a cut like that on 
its tread, will you?” he asked. “If you should 
spot one, get the license number and give us 
a quick call . . . Oh, there's one other thing. 
You know where Zugsmith’s station is— 
where the dirt road to Springvale crosses 
the hard-surface road? Well, we picked up 
that tire track in the mud of the dirt road 


and followed it. The guy drove about a 
mile toward Springvale, and then turned 
around—backed into the ditch doing it—and 
came back to the hard-top. I figure he lost 
his way—probably doesn’t know much about 
this part of the world.” 

Gus handed the print back, “Okay, Jerry,” 
he agreed. “We'll keep an eye out for a tire 
with a big cut across its tread, on a car 
driven by someone who is a stranger around 
here. But it doesn’t look very hopeful.” 

“You're telling me!” Jerry growled. 

Most of a week went by without Jerry 
showing up again at the Model Garage. Gus 
could guess why—the new sergeant was too 
busy. Jim Zugsmith had turned a sharp 
corner, was on the road back, and had been 
pretty well forgotten by the newspapers, 
which were playing up later exploits of the 
same thug. Never seen by his victims, he’d 
already slugged and robbed the operators of 
three other isolated filling stations within a 
ten-mile radius of town. 


Wilson & Hicks, Private Eyes 


Gus and Stan Hicks between them man- 
aged to get a close look at the tires of every 
car driven by a stranger that had been 
brought into the shop or even had stopped 
at the pump for gas. But not one of the 
tires they'd seen had carried a scar anything 
like the one in the photograph. 

Late one morning, while Gus was in the 
office talking to his partner, Joe, Stan rushed 
in. “This one’s sort of funny, boss,” Stan 
said, indicating a car that had just entered 
the shop. “The feller claims the cap on his 


Pontiae Eases Tappet Repair, a Tool Rattle 


Mecuanics who have had to feel blindly 
for the tappets of an L-head engine with 
their wrenches while adjusting for lash will 
welcome an innovation by Pontiac. Remove 
the right, front wheel, open an access door 
on the inside of the fender, and tappets can 
be fixed in plain sight and more accurately. 
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Pontiac also has done something about 
that noise in the luggage compartment of 
the family car as the jack, lug wrench, and 
assorted other tools bounce around with 
each bump on the road. This year’s models 
have coil-spring tool holders that help stop 
the clatter of all such accessories. 


oil-filler tube keeps poppin’ off. I never ran 
into that one before. You better take a look.” 

“Did you sleuth his tires?” Joe Clark 
demanded. He'd been kidding Stan and 
Gus about their futile detective work. 

Stan grinned. “Yes—but this time I didn’t 
need to,” he said. “The feller’s a minister.” 

In the shop Gus found a stubby man, 
wearing a dark-gray suit, a soft black hat, 
and a clerical collar, frowning at a middle- 
aged sedan. 

“The reverend says—” Stan began. 

He was stopped by the customer's up- 
raised hand. “I'm not a clergyman,” he 
said deprecatingly, “Just a humble worker 
in the vineyard. But my duties demand a 
considerable degree of mobility, so any 
trouble with my car is of serious moment to 
me.” He looked at Gus with smouldering 
dark eyes, “I want it fixed—quick!” 

“Oh?” Gus said. Then he smiled. “We'll 
have to find out what's causing the popping 
off, before we can stop it.” He removed 
the filler cap and examined it carefully. 

“Ever have this thing cleaned?” Gus 
asked. The customer shook his head. “I 
thought not,” Gus continued. “The job 
should be done regularly—during a tune-up 
is a good time. It’s pretty nearly as impor- 
tant as cleaning the carburetor air filter.” 

Gus pointed to the wire mesh visible 
through the side of the cap. “See, here’s 
what I mean. This filter is so choked up 
with dust, dirt, and other gook that I doubt 
if any air can’ get through. Let's see what 
happens.” He replaced the cap, got into 
the car, and started up the engine. “Sing 
out if she pops off,” he told Stan. 

While Stan watched, Gus ran the engine 
at varying speeds for a few minutes. Then 
Stan suddenly raised his voice above the 
engine’s noise. “Thar she blows!” he yelled. 

Shutting off the engine, Gus got out and 
picked up the cap. “That's part of the 
troubie, anyway,” he said, handing the cap 
to Stan, “Wash it out, will you?” 


The sedan’s owner had been growing in- 
creasingly fidgety. “I'm in a hurry!” he 
snapped. “If you can’t find out what's the 
matter with my car I'll take it—” 

Gus didn’t hear him. He had slid under 
the sedan and was examining the back-point- 
ing crankcase ventilator tube that extended 
down under the car. After a moment he 
fished a screwdriver out of his coverall 
pocket, dug something from the mouth of 
the tube, and rolled it between forefinger 
and thumb. He whistled softly as he lay on 
his back for a moment, doing some fast 
thinking. Then he wriggled out and straight- 
ened up. 

“I think I've found the cause of your 
trouble,” he told the owner. He stooped 
down again. “Look here, Stan, will you?” 
Stan got down beside him. “Get under the 
car and make a noise as if you were working 
on the crankcase,” Gus whispered. “Don’t 
ask questions—do as 1 1 Stall until 1 
come back!” He got up “It’s the 
crankcase,” he told the car’s fidgety owner. 
“T'll have to get a couple of odd-size machine 
screws out of the stockroom.” 


Red Clay Gives Clue 


He hurried into the office, closed the door 
behind him, and dialed the State Police 
substation. “Sergeant Corcoran there?” he 
asked, his eyes on the office door. “Put him 
‘on quick, will you? . . . Hello, Jerry. What 
color is the mud on the Springvale dirt road 
—do you know? . .. No, I'm not kidding! . . . 
Red clay, hey! About the only red clay 
right around here, isn’t it? . . . Thought sol 
Come over here—fast! I think the guy who 
slugged Jim is in the shop—he’s dressed up 
like a minister. I'm faking a repair job, 
but he’s getting impatient. Step on it!” 

He went back into the shop. The clerically 
dressed customer scowled at him. “Get a 
move on!” he rasped. 

“Okay,” Gus said meekly. “I'll have 
you fixed up in a few minutes.” te» 
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reached a hand under the car. “Here are 
those screws, Stan. Hurry it up, will you?” 

Gus started to tell the impatient customer 
a trumped-up story about what was the mat- 
ter with his car. He hadn't got far when a 

. siren wailed briefly down the highway. The 
stubby man started, then jumped into the 
sedan and stepped on the starter. “Look 
out—there’s a man under there!” Gus 
shouted. 

The driver paid no attention. As Stan 
scuttled crablike to safety, the customer 
started to back the car out of the shop. 

But he was too late. The door opened 
and Jerry Corcoran and another state trooper 
hurried in. The instant Jerry saw the cleric- 


Fender Guide Lights Up 


am a A NEw type of 
marker, which glows 
at night, for that in- 
visible right fender is 
announced by the 
Santay Corp., Chica- 
go. Called the Flame 
Tip Fender Guide®, it 
uses a light-piping 
Lucite® shaft. A bulb 
in the base lights up a 
flamelike upper end. 


Auto Oven Cooks Hot Dogs 


Wanr a hot dog on the road? Just plug 
this heater into your car's electrical system. 
It cooks two wieners in three to five minutes. 
Priced at $3.95, it also comes in a 115-volt 
version for the home. It is called the Hot 
Dog Sizzler? and is made by the Thomas 
Manufacturing Co., of Chicago. 


182 rorutar science 


ally dressed driver he went for his gun. 
“Reach ’em up, Parson!” he said. “Quick!” 

The sedan’s owner hesitated for a split 
second; then he got out with his hands held 
shoulder high. “Look him over, Frank,” 
Jerry said, not lowering his gun. “It's Parson 
Strauss—he’s a bad one. No more a parson 
than I am.” 

The trooper’s practiced hands ran over 
the man’s coat. Then he held up an auto- 
matic and a lead-loaded blackjack. “Put 
the bracelets on him,” Jerry ordered. He 
turned to Gus. “What goes on?” 

Gus told him about the popping filler cap. 
“When I found the screen stopped up, it 
was plain what was wrong. Normally, air 
enters through the cap screen, picks up the 
vapor in the crankcase, and is sucked out 
through the ventilator tube underneath the 
car. Since the cap was being kicked off, I 
figured a lot of back pressure must be build- 
ing up, probably from blow-by because of 
bad rings. But back pressure that strong 
could only build up if the ventilator tube 
was stopped up, too. So I looked.” 


Mud Plug Traps Mug 


Gus held out a chunk of red clay, “Here's 
what I found. Still plenty in there. The 
mouth of the tube slants to the rear of the 
car, so the only way I could figure it could 
have got plugged that way was by the car 
being backed into a bank of clay, or along a 
dirt road that had deep ruts in it. Then I 
remembered what you had said about the 
guy who had slugged Jim driving toward 
Springvale and then backing into a ditch. 
That would account for the clay plug in the 
ventilator tube—and the Springvale road is 
the only red-clay one around here.” 

The prisoner laughed. “That hooey will 
get you a long way with a jury!” 

“Take him out to the car, Frank,” Jerry 
directed. Then he turned to Gus. “He's 
right,” he conceded, “but with that scar on 
the tire tread to back it up—" 

“There isn’t any scar on any of his treads,” 
Stan cut in. 

Jerry looked blank for a second. “He got 
wise and changed tires,” he guessed. “Hope 
he didn’t get rid of the old one. Let’s have 
his keys.” He opened the luggage compart- 
ment, and they got out the spare tire. Its 
tread had a wide cut on the tread. 

“That'll do it,” he said. He looked down 
contentedly at his new sergeant’s stripes. 
“Guess they'll leave ‘em on me, after all— 
thanks to you, Gus!” END 


Tag Shows Proper Lubrica 
In some new cars, a heavy motor oil is 
specified for the transmission instead of 
grease. To prevent careless errors, paint the 
oil recommendation on a metal tag and at- 
tach it near the transmission filler plug. 


SAND-FILLED 
PAPER BAG 


Sand “Bombs” Overcome Ice. 
If you frequently must drive on ice, keep 
sand in your luggage compartment, pack- 
aged in paper bags tied with string. Carry 
the bags in a cardboard box. Then, when 
stuck, drop bags under the rear wheels. 


Door Lights Flash Warning. Be- 
fore getting out the driver's door in traffic, 
it’s always a good idea to look both ways. 
John W. Bell, of Des Moines, Iowa, has pro- 
vided additional safety with this warning 
system. When the door is a nor- 
mally-off push switch in the door jamb 
shoots current to the flasher unit. An aux- 
iliary switch on the dash cuts off the system 
if you want to keep the door open. 


Turn the page, please, for four more auto hints 


Patching Seat Covers. You can re- 
pair a worn area or tear in fiber seat covers 
by cementing on a patch. Cut the patch 
from a hidden part of the cover, using pink- 
ing shears if available. Put cardboard be- 
tween the worn area and the upholstery to 
protect the latter, saturate the patch with 
clear model-airplane cement, wait until it 
is tacky, and press firmly in place. Let the 
patch dry overnight. 
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TILTED FOR 
TURNING 


Turn cecepee by Tilting. On 
rough garage floors, it’s often difficult to 
turn the usual shop creeper when you want 
to move to a new position. The creeper will 
work better if you set one pair of wheels 
back 12” or so from the end. Then, by shift- 
ing your weight, you can tilt the creeper 
slightly when you want to turn, 


TOOL MADE OF 
‘SPRING-STEEL 
WIRE 


HOLES MUST 
NEXT BE 
COUNTERBORED 

FOR RIVET HEADS 


BRAKE LINING 


Aligning Holes in Lining. If you 
cut and fit lining to brake shoes, this tool 
will help you align the rivet holes in the 
lining. After the lining has been cut, attach 
it securely to the shoe. Then place the prong 
of the tool in the shoe rivet hole and drill 
through the tool eye. Counterbore for the 
rivet heads. 


VALVE-SPRING RETAINER 
LOCK TO BE REMOVED 
Replacing Valve Springs. This 
tool makes it easier to replace an intake- 
valve spring on an L-head engine without 
removing the head, It’s used by adjusting 
the steel rod until it bears on the head of 
the closed valve. Turn the body into the 
spark-plug hole without forcing it. The 
spring can now be compressed and the re- 
taining key removed. Marion L. Rhodes, 
Knightstown, Ind., developed the tool. 
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BUSHING 


IMPELLER 
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SPRING 
RETAINER 


Mg! pLastic 
WASHER stoPs. 
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Washer Tightens Worn Pump. 
In overhauling a Ford “60” water pump, 
John Salzillo, of Brooklyn, N. Y., found that 
the edge of the plastic impeller had worn so 
much that the spring couldn't pull it snug 
against the pump housing. To take up the 
slack, he removed the impeller, and slipped 
a plastic washer on the shaft. This had the 
effect of building up the worn impeller. He 
cut the washer from 1/16” plastic. 


Press photographers often have difficulty 
getting high enough to shoot over crowds 
and other obstacles. Langston McEachern, 
of Shreveport, La., has solved this problem 
by installing ‘a combination platform and 
equipment cabinet in his Jeepster. 
Compartments and drawers in the 30” 
by 80” by 40” wood cabinet allow plenty 


Sponge-Rubber Padding 


Bryson E, Hickman hopes he'll never 
crack up his home-built convertible. But 
he’s well prepared. Sponge-rubber crash 
padding is fitted to the dash, seats, and 
doors. Even the rugs are padded. 

Using standard parts, Hickman assembled 


of room for his holders, flash bulb: 
camera, and miscellaneous equipment. A 
sponge-rubber lining protects the equip- 
ment from damage. The hinged cabinet top 
is covered with a rubber mat. A spotlight 
with 20-foot cord plugs into the cigar 
lighter for night work. The Jeepster top 
can be raised in case of bad weather, 


tripod, 


Protects All Passengers 
nada, Calif. Built 


the car himself at La 
on a Lincoln chassis, the car has a 135-hp. 
V-12 engine, overdrive, and a detachable 
convertible top. Doors, windows, trunk, 
and hood are operated through a hydr 
electric system from a dashboard control. 
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The Laws Xo Car Can Violate 


These simple home experiments IR Isaac Newton’s First and Second 

Laws of Motion, set down nearly three 
centuries ago, are far different from the 
By Kenneth M. Swezey laws on the local statute books. You can't 


will show you wh 


You can observe New- 
ton’s laws at work with 
this simple setup. At- 
tach a toy car to the top 
of an incline by linked 
rubber bands so. that 
its front bumper nor- 
mally just reaches a line 
marked on the slope— 
the spot at which the 
driver supposedly _ap- 
plies the brakes. Now 
pull the car back half- 


way up the incline, as 
shown at left, and’ let 
it go. At such slow 


speed,. car barely over- 
shoots its mark (below). 
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break them even if you try. But they can 
easily break you, causing property damage, 
personal injury, or even death. 

‘According to these laws, every body re- 
mains at rest, or continues to move at con- 
stant speed in a straight line, unless acted 


upon by an outside force, The amount of 
force required to change the motion of a 
body depends upon two things: the mass 
of the body, and the rate at which you must 


slow it, speed it up, or change its direction. 

Applied to your car, these scientific 
axioms explain why you can’t stop short at 
high speed; why you must reduce speed to 
keep from skidding or turning over on a 
sharp curve; and why it takes more power 
to start your car, or to accelerate it, than to 
keep it moving at a constant speed. The 
simple experiments shown here and on the 
next page may help you remember, 


If you double your 
speed, the laws say, 
your Stopping distance 
in a car will not merely 
be doubled—it will be 
four times as great. To 
demonstrate this rule 
dramatically, pull the 
toy car to the top of the 

as at the left, 
and let it go. This time 
the car is ‘rolling so 
fast when it reaches the 


braking line that it 
plunges right ahead and 
crashes headlong into 


the man 


n front of 
it (below) » 
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More power is required to start your car than floor by pulling a loaded toy car with linked 
to keep tt going chiefly because of inertia. This rubber bands. ‘The bands stretch considerably 
san be defined as the inherent sluggish while the car is starting, left above; but they 
matter that ci contract a lot when their only work is to keep 
motion, You ¢ s g-room the car rolling at a steady speed, right above. 


eS — re 
AS : 


Cars skid or turn over when rounding curves — ments above. A marble rolled down a cardboard 
because their speed is too great for the sharp- trough into a large pie tin (left) follows the 
ness of the curve, Both speed and sharpness de- curve. Rolled from same distance onto a small 
termine the force that tries to throw them off ter), marble jumps off. Rolled from 
the road. You can show this with the expe: y (right), it stays on the track. 


On unbanked curves, cars can keep to the — spring-powered toy around a track that is half 
curve only because of friction between the tires cardboard and half glass (to represent ice). On 
and road. Reduce this friction with dampness the cardboard, the car follows the curve exact 

or ice, and cars may skid even at comparatively ly. But as soon as it hits the glass, at right, it 
slow speeds. You can show this by running a swerves sharply off the track. 
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Down it goes. Ed Aspden’s homemade 
makes short work of setting a 1,400-Ib. se 
tank in ground. Using a chain ‘hoist, he 


tank from truck bed, rolls it along monorail, and 
lowers it into hole. "Telescoping legs brace end 
of monorail during loading and unloading, 


Jeep Rig Lifts Heavy Tanks 


[EFZNs, hauling, and setting a 1,400-Ib. 
concrete septic tank usually requires 
eral men. But Ed Aspden, of Erie, Pa., 
has made it a one-man—and a Jeep—job. 
He does it with a %-ton Jeep pickup and 
a special lifting rig he welded together. 
‘The main components are a monorail 10 feet 
long, a four-wheel dolly that travels the 


Loading is simply the unloadi pg nesicoiuse in 


reverse, again a one-man mer uprights 
of the rig are 1” by 2” channel iron about 7’ 
long. I beams to join the uprights were made 
by welding 1” by 2” channel iron back to back. 
Structure is reinforced by %” diagonal rods. 


monorail, and a chain hoist for the lifting. 

The monorail projects four feet beyond 
the end of the channel-iron framework. Dur- 
ing loading and unloading, telescoping pipe 
legs support the monorail end. Hooks on 
the top ends of these legs fit into loops 
welded on the monorail. The rig cost about 
$100, took 25 hours to build. END 


Up in a tree is where Aspden keeps the rig 
between jobs. Hooking the hoist over a limb, 
he drags the entire business up out of the way. 
Note that 1” angle iron ties the cab-end up- 
rights together. All of the corner posts fit into 
the stake pockets of the truck body. 
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Rubber Proteets Timing Light 


cost ignition-timing light is 
n rubber, Its extra-long handle 
to hold the light close to the 
timing mar The neon tube is set in a 
white reflector. Made by Auto-Test, Inc., of 
Chicago, Neo-Flash® sells for about $6. 


Tms low 
cushioned 
makes it e 


Soap Eases Tight Car Window 


Ir « window in your car begins to work 
hard, it sometimes can be loosened up by 
little laundry soap along the edges 
s and in the channel, 


“IT WAS 30 FAR 
OUTBOARD THAT 
COULDN'T GET RID OF 
TWE CHATTER. TO GET 
‘A DECENT FINISH, | 
‘STUCK IT IN A 


Shoptalk: 


‘What are they talking about? 
‘Where do they work? Answer below. 


Ta athiniaa A nog, ender place o] work fe «Tatham 
atest aon tare ac ecrae Ie ar Be 


then ifs being tamed 
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Miniature Desk for Auto 


Tis miniature metal writing d 
jotting down notes in your car, 
attached to the dashboard by a single bolt 
Complete with pad and pencil, the acc 
sory can be adjusted to any angle for 
ing and swung back out of the way when 
not in use, The Auto Desk® is made by the 
Marsh Mfg. Co., of Santa Monica, Calif, 


Sponge Connects to Hose 


Wuen connected to your garden hose, 
this sponge will scrub away the grit and 
dirt on your car without hurting its finish, 
according to the maker, Abar Plastics Co., 
of Pittsburgh, Pa, Set into a plastic holder, 
the Hand-ee-Sponge® can be gripped with- 
out squeezing out the water. It is also use- 
ful for household cleaning tasks. 


How to Build 
a Station Wagon 


By George Daniels 


NEW station wagon from the showroom 
floor was too much of a luxury for my 
pocketbook. But I now have one—and the 
amount I spent converting my old bus, a 
Model-A Ford, to this style of body was 
only a trifle more than the price of a couple 
of new tires. 

Given an old car in good running order, 
you can make a similar conversion. There 
are two ways you can do it-apply plywood 
panels over the old car body, or remove the 
body and build a new one from scratch. 

If the car dates back to pre-streamline 
days, the first method is easier and cheaper. 
You use the old body as the inner framing, 
cutting out its back end. The flat body 
panels make it easy to install the plywood. 

But if the car has lots of curves, it prob- 
ably will be best to cut away the body just 
behind the windshield, leaving the posts in 
place. In a pinch, you could cut it away 
with just a pistol-grip kevhole hacksaw. 

As the first step in either tyne of con- 


Enlarged photo of the old car 
served as a tracing guide for 

@ sketch of the proposed station [iE 
wagon, later built as below. 


version, take a broadside photograph of the 
car. Line up the camera at right angles to 
the wheelbase at ity middle point. Have the 
picture enlarged to 8 by 10 size. 

Over this photo, trace the general out- 
lines of your intended station-wagon body, 
using the roof, windshield, and window 
posts as guides if you are going to use the 
old body as an inner frame. In your sketch, 
extend the body at least as far back as the 
rear tips of the back fenders. If you wish, 
it can overhang another foot or so, 

This sketch will enable you to visualize 
the appearance of the completed body. 
From it, you can also estimate the materials 
needed. Using a ruler on the sketch, meas- 
ure the proposed body in units of wheel 
diameters. Then measure the wheel diam- 
eter on the car itself. A little figuring will 
give you the approximate measurements of 
the body you plan to build. 

You are then ready to start to work, The 
photos on the next two pages show you 
how the new body can be built using 
the old body as the immer framework. 
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|] Make patterns of the body panels from Cut the pattern along the waste side of the 
fiberboard, using your sketch as a guide. encil lines. In addition to this pattern, 


After lining up the pattern sheet, mark it on the you'll need another for the door, Patterns for 
inside with a pencil for the fender cutout and one side are usually all you'll need; you can use 
for cutting to the lower edge of windows, them on other side with opposite face against car. 


3 tern snugly, using a rasp to trim it 4, Trace pattern on " waterproof plywood 
as needed. Swing back or remove bumper after you have a good ft.. Cut on the lines 
for this, Cut filler-block frames to conform to Try the panel on both sides of car, If the body 
body contours and fill space between pattern has been badly sprung, it may be necessary 
and body. Tack these temporarily to pattern, to make patterns for both sides. 


5 Cap top edges of panels with wood sills, & Try door clearance after attaching framing 
covering space between metal and panels. temporarily. After trim fits perfectly, secure 
ic in the joints will lessen squeaks. At- it with waterproof glue and screws. You now 
tach panels with 4” rustproof bolts. begin to see how your station wagon will look. 
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ARTIFICIAL 
LEATHER 


x 
i 


ORIGINAL 
(7 BODY METAL 


FILLER 
Post 


qe StL 


‘7 Gut the inside panel frames to follow the fore bolting on the panels remove the upholstery 
Contours iok origiual booy, Hemavelhandla frosn the twide of can, In. drilliog for Holts, Ba 
from door for greater ease in fitting door panel. careful to locate them so as not to interfere with 
In stage shown above, rear panel is assembled door or window mechanisms. The drawing 
But has not yet been attached permanently. Be- above sows how the roof is fiutshed off. 


Q Leave top longitudinal of rear panel over- Q) Curved framing over the fender ean be 
length to serve as guide in fitting the door laminated with waterproof glue, as this one 
panel. Clamp the latter in place to try it. Allow was. You could also steam-bend it, or glue it up 
at least ” clearance over the running bourds in sections. You will probably want to refinish 
so snow or ice won't jam the doors, the fenders and hood on car. 


1.0) Lut away the rear of body and extend floor back from the rear seat. Place a two-by- 
an 


roof to suit new body overhang. If the four cross beam under its rear edge. You 
station wagon is to be just a workhorse, you can cither remove the rear scat or build a fra 
install a simple half-height tailboard like the of pipe to support it. For details on » 
one at tight below. "You must also extend curveti-body conversion, tum the pie 


SLATS FROM LAST REAR 
ROOF BEAM EXTEND ROOF 
BACK TO COVER 
ADDITIONAL OVERHANG 


Slicker Job. Build the 
ateh 


Fora 
Body from Sc 


A showroom model. That's what the conversion 
above looks like, A new body was built after 
old one had been almost entirely cut away 
left, Note that a new floor has already been ir 
stalled. For this type of conversion, remove 
Jers and remount them on new body, Rear 
per can be either removed or relocated. 


Construction details are suggested here. Di- hinge: c can probably u 

mensions should be adjusted to suit the particu- old hinge and window mech 

lar car, If the original front doors hinge at nisms. For uprights, glue up hardwood to at 
an mount new ones on the same least 3” by 3”. Assemble with bolts and glue. 


all joints nicely and strengthen them with lowed by wax will give the body a fine finish. 
netal angles where possible. For a professional- If heavy loads are to be carried, install over- 
looking job, use two hinged panels at the rear load springs. And one final poin y your 
as above. Three coats of outdoor varnish fol- state license bureau of the model change. 
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Rack Holds Popular Science Open 


As You Work 


rm HERE ought to be some way,” pon- 

dered the Editor, “to have your 
favorite mag handy when and where you 
need it most—in the shop—without getting 
it dirty. How about a rack that will hold it 
open at the page you want?” 

From this and a sketch was born the ver- 
satile holder shown here. Not only does it 
hold the magazine open and flat, but with an 
adapter plate it slides onto the ways of a 
lathe, where you often want to refer to a 
drawing repeatedly. 

Saw the disk for the base from a piece of 
4%” stock, but rip out the dovetail first, while 
still in the square. Use a 1” Forstner® 
if you have one, to bore the blind holes 
for the dowel standard in base and block. 

The rack proper consists of a 9%” by 12” 
piece with a center dado in which the spine 
of the magazine lies, Cleats are screwed on 
at top and bottom, the upper one having 
ains for small hinges. An 11” by 12” piece 
of %” plastic is attached with tiny (2-56 or 
3-48) flathead bolts and nuts, the latter on 
the outside. Two wood screws driven in 
beneath the bottom cleat engage holes in 
spring-brass clips fastened to the lower edge 
of the plastic. Attach a knob, such as a tooth- 
paste-tube cap, between the clips. 

Two wood screws running right through 
the dado fasten the rack to the pivoting 
block, which is cut at 60° to provide a 
convenient reading angle. It should pivot 
freely on the dowel. END 
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Information at your elbow. You could skip 
the dovetail by bolting the adapter to the base. 


‘se Your 


ON’T throw 

have lots of uses as toys, 
rative pieces. For the small fry 
game can be 
Paint th 


ay those old spools. They 
games, or de 

an interesting 
de from a board and a spool. 
board as shown. Whit 


make a top. Cut a slice from a spool b 


st 


1 
line 


BRACELET 


Resistor Acts as TV Antenna 


Nor being satisfied with the results of my 
indoor television antenna, I tried a novel 
substitute. I removed the antenna and at 
tached a 250,000-ohm resistor across the 
two input terminals. Then I hooked one 
foot of stranded wire to one of the terminals 
and thumbtacked the other end to the wall 
behind the set. The results were surprising 
and excellent. Pictures are actually sharper 
than those obtained with an indoor antenna. 
In different locations I have had to change 


PULAR SCIENCE 


t the top spinning in this slice. If the top 
lands in 
0.—Elma Waltner, Hurley, $ 


a square, score 5; in a circle, 10; on a 


the length of the wire, starting with a long 
piece and cutting it off inch by inch.—Tony 
Vrlec, Chicago. 


Punched Can Rim Saves Paint 


Wuen you open a new can of paint, punch 
a few slots in the rim around the top of the 
can with an old screwdriver. Surplus paint 
scraped off the brush will then drain back 
into the can. It will also be easier to replace 
the cover without splashing paint trapped in 
the rim.—Harold R. Terpeny, Marion, Mass. 


Magnet Holds Auto Tray 


Here’s a utility tray you can set at any 
convenient spot on your dashboard shelf. 
A flock-covered magnet on the bottom makes 
it stay put without screws or suction cups. 
Polyscope Equipment & Appliance Co., of 
Brooklyn, N. Y., prices it at about $1. 


Oil Drums Protect Packages 


Inexpensive but serviceable package 
boxes can be made by cutting a rectangular 
hole in a steel drum and attaching a sheet- 
iron door. A hasp is used to keep the door 
closed. Holes in back take bolts that secure 
the drum to a post so that wind and live- 
stock will not upset it. 


Plastic Belt Fuses Together 


Prastic belting now on the market can 
be made into an endless belt by touching 
together and heating the two ends. De 
oped in Switzerland, the belting is widely 
used there to drive watchmaking machinery 
It’s distributed here by Jules Borel & Com- 
pany, of Kansas City., Mo. The belting, 
called Fuse-ite®, is made in flat, V-belt, and 
round form, 


Flashlight Has First-Aid Kit 


Two important emergency aids for your 
home or car—a first-aid kit and a flashlight 
—are marketed in one compact package for 
about $1 by Lewyt Corp., Brooklyn, N. Y. 
Its size, 14” by 3” by 6”, makes it easy to 
slip it into the glove compartment. 


Spring-Pull Saw Cuts Metal 


Because I don't own a torch, I had to 
figure out another way of cutting a sheet 
of boiler plate. Here it is. Holding down 
the plate with my left hand, I- pull the 
hacksaw blade with the other. The spring 
pulls the blade back, providing the cutting 
power. It’s slower than a torch but gets the 
job done without need of later smoothing. 
—W. M. McKeever, Darwin, Calif. 
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this window box are desi 


or | 


After the segments of the outer box are cut to 
shape and the ends grooved for splines, the 
pieces are checked for correct joint fit 


A AIN? P 


‘The back of each joint in the outer box is re- 


inforced with a gusset. Splined joints are as- 
sembled with waterproof glue and clamps. 


Bottom made of water- 


proof e¢ 
is slippe 

front assembly. Back is 
h hed with nails 


and 


glue. 
Note small drain holes 
drilled in bottom. 


waterproof 
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ed to show off both long- and short-stemmed flow 


Flower Bed 
with Terrace 
Fits Window 


By Roland Cueva 


we Spring taking over this month, 
now’s the time to build window boxes, 
The box shown above has two sections and 
was built with redwood, which is light and 
e three small drawings on 
the opposite page show you how this box 
was laid out to fit under a typical window. 
If you want it larger or smaller, alter the 
portion. Make a full-scale 


resists rotting. Th 


dimensions in pr 


drawing on a large piece of wrapping paper 
and let your lines represent the outside 
edges of the %” stock. 

With the drawing as a guide, cut the 


Then stand them on 
fit and 


nents of each box. 
- on the drawing to check joi 
th, Next, groove the outer box se 
”” splines. Cut grooves 4” by 
all segments of the outer box to take the 


1, Lay out full-scale pattern 
‘on a large piece of paper. As 
the first step; draw the two 
lines to the dimensions shown, 


bottom. Make the bottom of 
composition board. Drill draina; 

After the bottom is in place. 
fastened with glue and nails. 4 
batten, screwed along the centerline on the 
bottom, completes the outer box. The sup- 
porting strut is attached to the batten with 
a strap hinge. 

The inner box has no bottom or solid 
back. It simply rests in the larger box, Paint 
the unit inside and out and it’s ready to 
mount. END 
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DRAINAGE 
HOLES: 


Fo Ts 


2. Swing an are from bottom 
‘of 30” line. Draw end lines to 
meet arc. Bisect arc twice and 
lines as shown. 


3. Connect points on are with 
straight lines, Draw in 3” lines 
at ends. Lines forming inner 
box parallel outer ones, 


Back of outer box is screwed to side of hor 
strut supports front of box, Toner unit, raised by 
its block feet, sits inside larger box. 


Make Your Own 
Feiger Counter ccoraing co 


AEC Specifications 


New circuits and parts make it easy 
and inexpensive to build a good 
radiation detector or survey meter. 


By Robert Gorman and 
Hubert Luckett 


NEw circuit designs for Geiger counters, 
worked out by the Atomic Energy Com- 
mission, now make it possible for experi- 
menters to build good instruments for 
measuring radioactivity. These counters are 
excellent for school or home laboratories or 
as survey meters for uranium prospecting. 
The model shown here, built by Popucan 
Scrence in cooperation with the AEC, is the 
simplest of several types of counters’ based 
on the new circuitry. (Others are shown on 
the next page.) You can duplicate this 
model on your kitchen table for about $25. 
This cheap and easy-to-build counter was 
a by-product of efforts to produce better in- 
struments than those now in use. It wi 


clearly detect radiation from the radium- 


painted dial of a clock or watch, a dentist's 
X-ray machine, or pre-war bathroom tile 
that was colored with uranium. 

What a Geiger counter does: The 
heart of a Geiger counter is a gas-filled tube 
containing a cylindrical cathode and a fine- 
wire anode. A voltage is applied across these 
electrodes, but no current flows between 
them because the 's as an insulator. 
When a radioactive siti le strikes the tube, 
however, it sets off an avalanche of ioniza 
tion, and makes the tube momentarily co 
ductive. 


Adjust the relay points for about 80 contacts 
a second, Connect a 1/25-watt neon bulb across 
the relay coil and adjust contacts or spring until 
bulb is just below point of steady glow. 


To use such a tube, you need a high- 
voltage source to make the tube sensitive to 
radiation. Then you need a metering device 
to count the pulses of current that flow when 
it’s ionized. Counting can be by earphone 
clicks, neon flashes, or meter deflection. 
In the Poruar Science model this asso- 
ciated equipment is simpler than in other 
counters of comparable quality. One of the 
developments that made this possible is an 
ingenious power supply that furnishes all the 
necessary voltage from two flashlight cells. 
Another is a newly developed counter tube 
that operates at relatively low voltage 
(about 350 volts as compared to the 900 
to 1,200 volts of earlier tubes). > 
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Laboratory models built by AEC use metering 
circuits and 900-volt counter tubes. Basic de- 
sign is the same as PS model, but components 
and adjustments are more critical. A 10-cent 
pamphlet with more information is sold by Docu- 
ment Sales Agency, AEC, Oak Ridge, Tenn. 


tube contains new inorganic gas mixtures 
that make it 10 to 20 times as sensitive as its 
predecessors. A much larger charge per 
pulse is obtained. So, when this tube is used, 
elaborate amplifying and metering devices 
can be eliminated and the output of the tube 
can be seen and heard by means of a neon 
flasher and crystal headphones. 

Power supply: A standard normally- 
closed relay is used as a current interrupter. 
It pulses the current from the batteries and 
feeds it into the primary of a transformer in 
short, sharp bursts. This produces an induc- 
tive-kickback effect and gives a tremendous 
voltage boost in the secondary. The three- 
volt source and a 10-to-1 transformer can 
put out as much as 1,600 volts. 

Current drain from the battery is amaz- 
ingly small—in the neighborhood of 30 milli- 
amperes, One model was left running con- 
tinuously for eight days and nights without 
using up the original pair of flashlight cells. 

The high-voltage AC is changed back to 
DC by the rectifier tube, which is the cold- 
cathode type requiring no stand-by power. 
For stable operation, the voltage is filtered 


Here's a complete setup including mica-win- 
dow tube (clipped in) and interchangeable 
mma tube. e bottle contains a Bureau of 
tandards radium solution. Crystal headphones 
have to be used for high counts. The glass ring 
is uranium-dyed, makes the counter tick. 


and then passed through a regulator tube. 

Counter circuit: When a 1/25-watt 
neon bulb is wired in series with one of the 
tube’s terminals, the electric charge result- 
ing from ionization causes the lamp to flash. 
Though multiplied many times in the tube, 
the charge isn’t great enough to give a 
bright light, so an integrating condenser 
must be placed across the neon lamp. This 
gives a brighter flash at longer intervals— 
making it easier to count individual pulses. 
The value of this condenser may be varied 
from .001 to .1 mfd. The higher the value, 
the brighter and more widely spaced the 
flashes will be. 

The neon flasher isn’t satisfactory under 
all conditions. It can’t be seen too well out 
of doors, and a highly active source will just 
cause it to glow. An auxiliary jack is there- 
fore provided for use with high-impedance 
crystal headphones. Note that the ordinary 
magnetic type won't do. 

Construction: Actual building is simple 
and straightforward. The PorpuLar SciENCE 
model is shown spread out on a breadboard. 
It could equally well be compacted on or 


LIST OF PARTS 


G-M Counter tube: Type EP 30 G 
ibe) or EP 30 M 
‘indow, beta and gam, 


man.) 
Voltage Regulator. Type EP 30 RS. 
IPE ave ‘made by 

ts Cov 


SEER, 


Neon lamp: 1/25-watt, any type. 
madensere (all 600 volts}! 


1 
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inside of a radio chassis. To convert the 
breadboard model into a portable survey 
meter, it is only necessary to fit a wooden 
cover over the board. 

The clips that hold the batteries and tubes 
are ordinary broom holders. There’s nothing 
critical about the wiring or placement of the 
parts, and shock hazard is so low that no 
special precautions are needed. 

Adjusting the power supply: To get 
the relay to work properly, it may be neces- 
sary to adjust the contact points or spring 
tension slightly. Contacts should make-and- 
break about 30 times a second, producing a 
sound that falls just between a tapping and 
a steady, low-pitched buzz. 

It’s nearly impossible for a home work- 
shopper to tell exactly what voltage his 
power supply is putting out, for an ordinary 
vacuum-tube voltmeter loads the circuit too 
much to give an accurate reading. 

However, for the Poputar Science count- 
er it isn’t necessary to know your voltage 
exactly. The relatively low voltage required 
by the counter and regulator tubes makes it 
practically certain that you'll be getting all 
you need, But you can make a couple of 
quick checks. 

When the wiring is completed, connect a 
neon lamp across the relay coil (the indi- 
cator lamp can be used). With the relay 
vibrating, the lamp should flash—just be- 
tween a flicker and a steady glow. Try bend- 
ing the points until the light is just under 
maximum brightness. 

In a darkened room you should also be 


For precision work it is important to minimize 
stray background radiation. A lead block with 
a hole bored through the center forms a perfect 
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able to see a dim glow through the top of 
the rectifier tube. If you can’t, the polarity 
may have been switched somewhere along 
the line. Color coding of the transformer 
leads is not uniform in all cases. The remedy 
is to switch the batteries, putting the shell at 
ground instead of the positive terminal as 
in the diagram. 

What parts to use: The components of 
the AEC Geiger counter are critical and are 
therefore specified in detail in the parts 
list. Most of them are available from radio 
supply houses. If you have trouble, write to 
Popu.ar ScieNce for a list of suppliers, 

How to read your G-M counter: 
Exact calibration of a Geiger counter is very 
difficult, but fortunately you don’t have to 
put this instrument on an absolute scale in 
order to get useful readings. 

You can buy radioactive samples from sci- 
entific supply houses and from the National 
Bureau of Standards. The standards sold by 
the NBS range in price from about $3 to $10. 
By counting the flashes produced by a 
known sample held at various distances from 
the counter tube, you can estimate the rela- 
tive radioactive energy of any unknown 
sample, Information on available standards 
can be obtained from Dr. L. F. Curtiss, 
National Bureau of Standards, Washington, 


The work of developing this counter was 
done under the direction of Harris D. Le 
Vine, chief of the Instruments Branch, and 
Hugo iovanni, chief of the Electronics 
Section, New York Operations, AEC. END 


shield for the mica-window tube. The block is 
raised on plastic spacers to permit sample trays 
to slide directly under tube window. 


Wie his robot lawn mower chugs 
around the lawn, Jim Walker, of Portland, 
Ore,, takes it easy in his glider, sipping a 
cool drink and operating the radio controls. 

Walker, a radio ham, long-time builder 
of radio-controlled model planes, and presi- 
dent of a model-airplane company, de- 


Outboard Runs odel 


Ir tooxs like a real outboard motor but 
it fits in the palm of your hand. Hook it 


up to flashlight batteries—three to nine volts 
—and it races a model boat over a circular 
or straight course. At six volts it turns up 
1,850 rpm. It has a bright silver finish 
and is sold for about $4 by International 
Models, Inc., of New York City. 
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veloped the robot mower after ninety days 
of tinkering. He plans to build and sell 
similar rigs for license-free frequencie: 

The mower is a standard job, driven by a 
one-cylinder gas engine. Separate clutches 
operated by solenoids control the power to 
each driving wheel. Normally the mower 
runs straight ahead, but either wheel may 
be declutched by radio to steer the robot or 
tum it around, If you punch one button, it 
pivots around the disconnected wheel; if 
you punch both, the mower stops. The en- 
gine and cutting reel run at a constant 
speed. A main clutch is adjusted to slip if 
the mower jams on an obstruction, and a 
triggering bar in front shorts out the spark 
plug if the mower bumps anything, 

The radio consists of two small transmit- 
ters and receivers, although a single-channel 
rig with audio discrimination may be used, 
The transmitters are simple one-tube af- 
fairs, powered by hearing-aid and flash- 
light batteries, Walker says he gets accurate 
control over a quarter of a mile away. 


Cigarette Pack Is Reminder 


Stu a note between 
the cellophane wrap- 
ping and your ciga- 
rette package. It'll 
serve as an on-the- 
spot reminder of en- 
gagements and er- 
rands.—-M/Sgt. John 
M. Overstreet, Birk- 
enfeld, Germany. 


With summer just around the 
corner, now is the time to build 


play equipment. Here are six cae 
of suggestions, from slides to swings. 


Sal Ce 
a Playground Th S Spring 


or 


EN if the area you have for play space 

limited, you probably can fit in some 
of the equipment pictured on these pages. 
All the pieces are sturdily built. On the 
heavier units made of pipe—such as the 
and seesaw assembly—you can use 
threaded or welded joints. The feet 
are anchored underground with steel plates. 


Swings, a climbing rope, and a s 
combined in this all-welded playground unit. Be 
might pick up 
p or Manila rope. The 
adjustable to three heights, and the 
children of different sizes 
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Simple merry-go-round (above) can be made 
os shown, using half roller skates under each 
horse. The planks that the wheels rolll on are held 
together with mending plates and screws. 


CORE OU! 
WITH TAPE 
BRAKE DRUM 
FILLED WITH 


HEIGHT 
TO SUIT 


("DIA FARM- J 

IMPLEMENT 

TENSION Boys get a bang out of this punching bag. You 
SPRING can buy the spring from a farm-implement deal- 


er. Core of soft pine is made in two halves with a 
wooden cop screwed on. Canvas cover is made 
of canoe-shoped pieces stitched together. 
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Hered another variation of that old playground favorite. 
Start building it nour! 


20-0% 


“#3 ot Dit 
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“JAT OIL-SOAKED. ane 
anete stock] | corTon 
WELDED Ar RGN! | ia BUSHING 
i) ANGLES AMO SET 1 | WELDED 
4b 
LE. 


sree 


BRONZE 
BUSHING 


2x8) PLANK 


SS BALL THRUST 
Sl alice 
ee oeoes 
eee 
RS 


Here are aco f sturdy center mountings 

for merry-go-rounds, One above with the ball 

thrust bearing is self-ciling, will stand up under 
h wear. Below is simpler type, oiled 

at the top of the brass tube. To make a four-pas- 

senger merry 

and strop-iron 


A\ 


= 


A four-by-four and 
«few boards make this 
basketball backboard. 
Part of post in ground 
should be creosoted to 
prevent rot. Official 
height of basket from 
ground is 10 


e'x8' post 
(CREOSOTED) 


» 
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ALTERNATIVE PIVOT 


ALL {"PIPE, 
WELDED 
JOINTS 


--—6I'——+}!3 }- 6-15-28" 
\Y 


Kids have double fun with this 
one~as either climbing bars or a ) 
tent. Five yards of canvas 72 \ FLAP’ 
wide make the tent (right), allow: / 
ing 1lapatthe seams. Galvanized \ ROMMET: 
pipe is red for he fromework is on 


/ 


from am old 
tnuck tine is a 
Lot of bus hor 


re's « quickie swing. Cut away all ports of 
on old truck tire except beads and part of tread 
to form o seat at the bottom 
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Build sandbox to suit your space. Make it deep 


through sond to earth. Walls are concrete blocks 
enough so children aren't likely to dig down 


topped with red bricks. 


Aluminum roofing and a leur simple tools 
WiLL gine your child a alide that will be the envy 


of the neighborhood. 


GALVANIZED TWIST 24'S 


a ROOFING rn BY HAND 
‘ NAILS ~ . 
bay sroeoc/ aun |(Q@X__,_/®) 
& FIRQK4S 7 26 
AS No.® ROUND- FULL LENGTH PL aan 
7) HEAD screws | '\-/ OF ROOFING | ALUMINIM 
\ 3 LON ai a 
pire satus, ' (CROSS SECTION)| 2 


PULL DOWN ENDS 
SCREWS 2 OF CLEATS AND 

ea Senewroommen zis 
puatrorm | |. ey 

Q rv» | A! 
se Bee 


ATTACH (%4'x24" | BRINGS ROOFING 
1g CLEATS TOONE 2d |, TO SHAPE SHOWN 


HOW SLIDE IS FORMED 


ALUMINUM 
ROOFING 


ide is easy 10 build and 
won't rust It’s made of 24-gauge 
aluminum roofing. Buy the 5-V 
crimp type shown in the drawings 
above. Since this comes in differ- 
ent lengths—usvally 8, 10, and 12 
feet—ihe height of the tower will 
be determined by the length you 
select Don't make the slide too 
steep, and provide a cushion, pad. oS 
ding, or « hay pile at the bottom 
to soften the landing, 
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Heresa Pp go-round. a 
Kiwanis Club built for the 
children of Columbus, Wid. 


HEN neighborhoods or communities 
pool their skills, you get a lot more 
done than if one man 'tried it. Here's an ex- 
ample of a community project. 
In Columbus, Wis., the kids needed play 


‘Two spare drive bel in place so ride wi 
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Cars are bolted to wooden platform that rotates, Canvas centerpiece covers the mechanism. 


equipment in the town’s park. The Kiwanis 
Club came up with the answer for less than 
200 plus the combined skills of the mem- 
bership. One member machined the part 
Others welded, drilled, and bolted the parts 
together. 

The ride is built around a 4” pipe with a 
ball bearing at the bottom. An old auto tire 
rim is welded to the center section. V belts 
connect the rim to a speed reducer and the 
%-hp. motor that drives the ride. END 


not have to be taken apart if the belt breaks. 


Stand Holds Wrist Watch Upright 


Tuene are many times when you want 
your wrist watch to serve as a sta 
placed where it can easily be 


ionary 


Handle Improves File Grip 


Berrer file control 
is provided by an in- 
terchangeable handle 
that fits most files. 
The Handee-Guide® 
handle moves the grip 
forward above the 
file, permitting work 
to be done with a 
level, planing motion. 

The shank of the 
file fits a tapered 
notch in the handle. 
It can be wedged in 
or released by a single tap. The sides of the 
notch are hardened to resist wear. The han- 
dle can be used with flat or half-round files 
and fits all lengths from 8” to 16”. It's made 
by the Riverview Foundry Co., Fall River, 
Mass., and sells for 49 cents. 


The stand consists of two grooved posts 
glued and doweled to a base. Matching 
tongues in the slide block fit the grooves 
snugly. All stock for the unit is X” thick, 
Dimensi d to suit mat 
rials.—George N. Jones, San Diego, Calif. 


Tool Speeds Drum Handling 


Tis tool for upending barrels and drums 
ses expanding strap-iron saddles at the 
points of leverage and lifting. Both saddles 
spread out as lifting force is applied. This 
feature insures a positive grip even on wet 
or greasy drums, according to the D. S. 
Campbell Company, of Cleveland, 
facturers of the E-Z Up®. 
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OME years ago, Arthur R. Morgan, of Nauga‘uck, 

Conn., saw an article in POPULAR SCIENCE on carving 
a hobby horse from a block of wood. He set to work and 
ever since has been riding the hobby. His specialty is 
sculptured cartooning. 

The figures are carved from basswood and painted 
with artists’ oil colors thinned enough to get good pene: 
tration without danger of the colors running together. 
Morgan prefers basswood because it is eary to carve, has 
a close grain, and takes colors well. 


Arthur Morgan is shown here 
finishing w 


fe of his carica- > 
tures carved from basswood. He — \ 
also works in walnut, mahogany, — i 
and birch. Though harder to " 
carve, these finish beautifully 
with wax or clear varnish. \ 
Z 


What fisherman 
hasn't entangled his 
line in something or 
other? Morgan saw this 
happen. Result: an- 
other carving. 


‘This jolly Mexican and his burro were the re- 
sult of attending a western — Morgan keeps 
‘on the lookout for likely subjects. 


‘The Town Crier was dreamed up after 
Morgan visited a 20-year-old t house 
and {intrigued with that period. 


“This one is called “The Skat- 
ing Teacher.” Any skating 
pond will offer idea for car- 

atures. Here each figure 

carved individually snd thea 
attached to the ice-pond base. 


Completed unit, left, not 
only is comfortable but also 
dresses up corner. Benches 
are not fastened to wall. If 
you prefer, you can anchor 
them to the floor. 


With a table in place, be- 
low, corner unit becomes 
breakfast. nook. Although 
benches have both springs 
and padding, this is not a 
tough upholstering job. 


Cozy Corner 
Costs Only $17 | 


S$ om sr 


— BOTH SEAT FRAMES, 
AND PADOMe 
CLAMPED HERE 
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By W. Arthur Heacock 


Bees adding to the appearance of a 
room, this attractive corner unit com- 
bines with a table to form a comfortable 
breakfast nook. The seats have both pad- 
ding and springs—more than can be said for 
most breakfast-nook benches. You can build 
it with hand tools and the cost of materials 
comes within $17, including the plastic up- 
holstery cloth. 

The drawing on the opposite page gives 
you dimensions and construction details. 

Assemble the frame of each seat with 
screws. The legs and backs go on after the 
upholstery. Mark the points where the 
springs are to be attached. You can buy 
sinuous springs of the kind shown below— 
as well as the clips that hold them—at an 
upholstery-supply house. The springs should 
be long enough to form a curve 1%” to 28” 
high at the center when the wire is at- 
tached to the frame, 

The next step is tying the springs. This 
is important, Broken ties let a spring move 


1! RV) 


independently when the seat is used. Even- 
tually, the moving spring will work its way 
through the upholstery. So don’t be afraid 
of overdoing the tying department. 

Run the ties 3” apart and at right angles 
to the springs. Start by knotting one end of 
the spring twine and stapling it to the 
frame, Use overhand knots to tie it to each 
spring. Keep the twine pulled tight, Finish 
by stapling the twine to the frame. 

Cover the springs with canvas or burlap, 
drawing it tight and tacking it to the under- 
side of the frame. Lay on two layers of 
sisal fiber and one layer of cotton batting. 
Then cover the padding with burlap or 
canvas. After the second canvas is tacked 
down under the frame, thread a large 
needle with twine and run it through the 
whole padded assembly at not less than 3” 
spacing. This keeps the padding from slip- 
ping. 

After you've tacked the upholstery cloth 
in place, attach the legs and backs. You 
can butt the ends of the backs together, or 
you can insert a wedge. END 
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Timesaving Tools 
for Woodworkers 


Corner-rounding tool comes in several sizes, 
should be used with the grain. It's good for 


HILE skill and basic tools will often 
turn the trick in woodworking, there 
are some comparatively uncommon. tools 
that make difficult operations easier. Seven 
of them are shown here, Some, like the 


Nail puller. Plunger sinks jaws enough to grasp 
nail head. ‘Arm provides leverage to pull nail 
straight up, minimizing damage to wood. Small 
dents made by jaws can be filled. 
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rough work since it cuts faster than a plane. 
The tool can be sharpened with a fine file. 


scratch stock, have been used for centuries; 
others, like the magn 
new. The doweling jig is es se- 
ful, since boring accurate dowel holes is 
a tough job even for experienced workers. 


h wood taps and 


s for cutting thr 
you can make adjustable stands, vises, cabinet 


Bamps, and many. special fixtures. Tool on 
bench is a tap for threading holes in wood. 


Boring dowel joints—a common furniture-mak- gauge on jig, Then drill guide is set, jig clamped 
ing operation—is difficult to do accurately with- to work, and holes drilled. If you're using dow- 
out doweling jig. Only one adjoining face and _ els of sinaller sizes, twist drills are preferred to 
edge need be marked. Holes are located with wood bits since they are less likely to drift 


hh stock—pictured above with blades and gi against edge of work and 
t and curved fences—is a simple tool for le. Successive passes are usually re- 

straight or curved gs. Blade is quired and it may be necessary to reset blade 
locked in stock and pulled along in direction of to make exceptionally deep cuts. 


to pound your fingers if you use a 
brad setter, Magnetic plunger in a hollow cylin- 
der picks up brad and holds it in tube 
on handle pushes brad into 


vise has two sets of jaws working at 

les to each other, Mitered pieces are 
held tightly for nailing or Doweled miter 
joints can be held in place while glue sets. 


Pressure 
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¢ NEW SHOP IDEAS 
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Lathe Cuts Worm Gears. Using a 
lathe to cut special worms is a fairly com- 
mon operation. I've found that with the 
setup shown above it’s easy to cut matching 
worm gears, too. I pin a blank on a turned 
post with a suitable indexing gear keyed on 
the other end. The post is mounted with 
two nuts, so that it can just be turned, on a 
shank clamped in the tool post and twisted 
to the worm’s helix angle. 

I turn the gear blank with a cone: 
throat of the same radius as the worm 
at the bottom of its teeth. Multiplying the 
pitch (distance between teeth) by the num- 
ber required, dividing by pi, and adding the 


ve 


Drill Pad Fits Croteh Center. If 
you already have a crotch center, it will do 
double duty as a drill pad when fitted with 
a detachable cover. 
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SSUmT WELK 
ANGLE OF WORM 


tooth depth gives the diameter of the blank 
across the bottom of the throat. 

A screw filed to a taper is mounted as an 
indexing pin on a piece of flat spring stock 
clamped in the tool-post slot. Then a boring 
bar is chucked to swing in a radius equal to 
that of the outside of the worm teeth, A 
crossfeed stop helps assure uniform tooth 
depth. After each tooth is cut, the post is 
indexed (right above). 

For small and medium ratios, use double 
or triple-thread worms and correspondingly 
two or three times the ratio number of 
teeth on the gears—Elman Wood, Poulsbo, 
Wash, 


Chuck a suitable piece of stock, face, and 
id 


turn to diameter. Reverse in the chuck a 
hine a recess about 3/16” deep to 
light drive fit for the crotch center. Pi 
this in, making sure it bottoms squarely. 

Make two witness marks on both mem- 
bers for reassembly. Then push the crotch 
center into the live spindle and face off the 
pad with a very light skimming cut. 

The pad may be detached by striking it 
with a brass or plastic-faced hammer.— 
Joseph Tracy, Manhattan, N.Y. 


Dodges with Dividers. Besides 
their regular uses, dividers are handy for 
scribing a line parallel to an edge. Let one 
leg ride outside, against the edge, and 
scribe with the other, To find a centerline, 
scribe from both edges with trial settings 
until the scribed lines coincide. 


Small Boring Bars to Order. 
These six styles can be made up even in 
sizes under #”—valuable for delicate instru- 
ment and model work. The business ends 
are slit to grip the bits. 

The open-end bit sockets can be sawed 
and filed, Square bit holes (Figs. 2 and 3) 
can be drilled and then filed to shape. Bits 
for the bar in Fig. 4 are ground from old 
drills as small as 1/16”; the bar can be x", 

A collet action closes the bars in 
and 6, As a nut on the far end draws the 
head into the sleeve, matching chamfers 
pinch the jaws on the bit. For the bar in 
Fig. 6, bits are ground from pieces of hack- 
saw blade. Saw the slot with a similar blade 
after grinding off all set. Bits shouldn't 
project more than their own thickness.— 
M. Duhamel, St. Hyacinthe, Que. 


Jig Locates Center Holes. Useful 
for centerdrilling a variety of short-run jobs, 
this simple jig is adjustable and takes the 
place of several ordinary ones. 

The body is a piece of round tool steel, 
bored out a trifle larger than the biggest 
work likely to be handled. Three radial holes 
are drilled and tapped 120° apart. Two of 
them are occupied by setscrews with lock 
nuts to retain adjustment, and the third hole 
is fitted with a T-handle screw for quick 
clamping. The end of the jig is drilled and 
reamed to take standard drill bushings.— 
Roger Isetts, Kenosha, Wis. 


Drive Has Nine Speeds. An old 
dual transmission from a truck, belted as 
above to the motor driving a milling ma- 
chine, gives the operator a quick selection 
of nine forward speeds without belt shifting. 
Short lengths cut from the frame of the same 
truck that provided the transmission were 
used to suspend the assembly under the 
ceiling.—R. H. Peters, East Holliston, Mass. 


Measuring for V_ Belts. After 
measuring around two pulleys with a cord 
and as a result buying too short a V belt, I 
used a flexible steel tape for the job. Being 
4” wide, it measured right on that width of 
the V pulleys, giving the correct length for 
a %” V belt.—Art Coberly, Anderson, Ind. 


marc 1950 219 


Shaft length is checked by reading indicator 
on surface guu; This is then moved over 
micrometer, which is adjusted for same reading. 


Face the base on a mandrel threaded in the 
lathe. Base must hold mike absolutely square. 
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set with micrometer to scribe 
precise layout lines, Tilt the sc 
to insure contact with its extreme point. 


Fixture Converts 
Inside Mike 

to Accurate 
Height Gauge 


yeu may have da vernier height 
gauge, until you priced them. It’s good 
news, therefore, that you can have the 
same accuracy at the price of a relatively i 
expensive inside micrometer. All you need is 
a lathe-made fixture to hold the mike up- 
right. 

The fixture consists of a base, a collet to 
grip the micrometer rods in the base, and a 
collet closer. Machine the base on the end 
of a piece of bar stock, threaded nose out. 
Cut it off, and thread a matching mandrel 
on the lathe. Screw the base on the mandrel 
to face the bottom square. The groove is for 
use on round stock but may be omitted. 

Knurl, thread, and taper-ream the collet 
closer. Cut off and rechuck, knurled end 
out, to crown the top slight! 

Machine the collet from br Turn a test 
taper with the compound, apply marking 
blue, and twist the closer on over it to try 
the fit. After drilling through, part off the 
collet and split it in two with a fine saw. 

In using the setup, make sure the microm- 
eter shaft is in contact with the surface from 
which measurements are being taken.—L. W. 
Bonnell, San Diego, Calif. 


Midget Hot Red.’ 


» Nits 40: MGP AT. 


Short, high-revving prop and tapered 
tread on wheels make it just a blur at 
the end of its tether | 


By Jack Wilson 


MAGINE a 4-oz. car, driven by a 1-02. 

power plant, clipping off two laps per 
second on a tether line—and you've got a 
blurry object that seems to be doing 1,000 
m.p.h. It actually does 40 m.p.h., but when 
it stops, strangers look for wings. 

A tiny model-airplane engine powers the 
Prop-rod. The car is shown above on a ply- 
wood track laid out in an 8° 9” circle on the 
lawn, A longer tether could be used, but 
by keeping the circle small you can operate 
the model indoors—perhaps in your garage. 

Model-airplane building tools are all you 
need to make it. Allow an evening for shap- 
ing and assembling the parts, and another 
for painting and finishing. 

What engine to use? That's your first 
choice. The accompanying drawings are for 
the Infant Torpedo, If you use another 
engine, check it against the plans and alter 
them to suit, In the template cross section 
allow at least 5/32” clearance all around. 
If necessary, the glow plug can protrude 
from the bottom of the car body. Different- 
ly spaced mounting lugs on some engines 


will also require a slight alteration of the 
firewall design. 

After shaping the body from balsa, drill 
a %” hole in the bottom for a hardwood 
plug. The axle assembly is bolted to this. 
Make holes in the sides for the fuel line and 
the needle-valve knob and another under- 
neath for access to the glow plug. The lat- 
ter is also the fuel-drain hole. 

Mounting the engine. Cement nuts 
for the engine-mounting screws to the back 
of the firewall. Solder a piece of wire to 
one nut and run it through a hole in the 
side of the body, This serves as a ground 
connection for the starting battery. Connect 
the other battery clip to the glow plug 
through the hole in the cowl bottom. 

If you are satisfied with speeds up to 25 
m.p.h., you can use a stock metal propeller, 
tank, and wide-tread model wheels. For 
higher speeds, the prop must be cut down 
so it will wind up to a screaming 16,000 
r.p.m., and tires must be tapered to a 
smooth, narrow tread to reduce friction, 
Then the car should reach 35—40 m.p.h. > 
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sawing just 
side outline with side waste pinned or 
fed back in place temporarily. Saw away 


Rasp or curve the body to rough shape. Finish 
with coarse and fine sandpaper. Check at fire- 
wall position with a template made from t 
drawing on facing page. Don't make it too na 


Shaping a high-speed prop. For tops 
in speed, Lud Kading, designer of the In- 
fant Torpedo, recommends a 3K” propeller 
of 6” to 7” true pitch. He suggests the fol 
lowing procedure to approximate this with 
ordinary tools: 
it the regular 4%” metal prop to the 
34” shown in the drawing. File the front 
face to airfoil shape, tapering the trailing 
edges to knife sharpness k the pitch 
angle by resting the hub on a X” rod on a 
flat surface, At a point X” from the hub 


p18 BRASS FILLER TUBE 


.005'SHIM BRASS 
‘COVER 


PINHOLE 
VENT 


cement it 
has set, cut away rest of side (right), E 
jigsaw does a smooth job on balsa. 


row or engine won't go in. After r 

cowl top, hollow the body to fit engine. Also 
hollow lower part of the Krewall for gas tank, 
and drill 4” hole for hardwood plug. 


hole, raise the leading edge 3/16” whil 
the trailing edge touches the work surfac 
At 1/16” from the tip, raise the leading 
edge 3/32”, the trailing edge 1/16”. Maxi. 
mum pitch is near the hub. It flattens out 
toward the tips. The aluminum spinner 
shown is a standard model-shop item. 
Cutting the coolii ents. For the 
high speeds that such a tie prop will giv 
it is best to cut cooling vents in the sides of 
the cowl, Those sh x” high and \ 
wide at the widest part of the arc. Locate 
them at th 
Mai 


run, yC 


wn are 


firewall comers. 

¢ the fuel tank. For a longer 
Il need a larger fuel tank. This can 
be made from a No, 12 brass thimble, avail- 
able in a dime store. A spring made by 
winding No, 28 brass spring wire around a 
1/16” rod will keep a long fuel line from 
kinking. But in the fast model shown, the 
feed pipe is at such an angle that no anti- 
kink spring is needed, 

The axle assembly. Coat the mountin 
screw with glue and thread it into a 
hardwood plug. Cement the plug into 
the hole in' the bottom of the ear body. 
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Brass-thimble tank holds % oz, of fuel. This 
is enough for 45 laps. To prime engine, fuel 


A nut on the screw secures the axles and the 
tether anchor. Bend the latter upward so 
its end is slightly higher than the inside 
wheel. Washers soldered to the axles on 
either side of the wheels prevent wobble. 

Appl. ying finish, Make filler by mixing 
fuller’s earth or talcum powder with clear 
dope to a thin paste. Apply three coats. 
Then give the model two coats of clear dope 
and five of colored dope, apply any decals 
you wish, a final coat of clear dope, and hot- 


Slow model does 25 mp.b.eavi with stand- 
ard prop and wheels. Count needle-valve 
knob is slotted for screwdriver adjustment. 
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can be squirted into pliner through vent in 
cowl front. Friction keeps cowl top in place. 


fuel proofer. Aluminum dope simulates the 
cockpit. 
Running the model. Make the tether 
of .010” or larger steel wire, For safety, 
give it a pull test of 20 times the car's 
weight. A nail will serve as a center pivot. 
At top speed, these cars are bound to 
throw some fuel, leaving an oily ring be- 
hind. The fuel will ruin any painted sur- 
face. Remember this in picking a spot for 
your track. END 


Fast model has he she op and wheels with 
narrowed tread 


to cut friction. Cooling vents 
in side are advisable for high-speed racing. 


Etxermcan errors are often like de- 
layed-action fuses: everything is quiet for 
a while, then there is a flash and a bang 


and you know you've made a mistake. 
Rewiring the hanging chain fixture 
(No, 1) made the light work again. 


The 
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garage light (No, 2) with switches at 
both the garage and house also looked 
‘The builder used material he had, 
a return lead, Num- 
r, but is this the way 
ize a watch? 
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Fastener Holds M Joints 


‘Tues steel fasteners, called Chevrons®, 
can be hammered into wood to make strong 
miter joints. They can be countersunk and 
concealed with composition wood. E. B. 
Packard Co., Inc., New York City, markets 
them in four depths: 4”, %”, #”, and &”. The 
%” size retails at 25 cents for a box of 30. 
When driven into a joint, the outside legs 
of the fastener are anchored across the grain 
of the wood to hold the fastener firmly. 
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Construction of baby 
bath station is simple. 
You don't need any power 
tool Unit is compact 
but has ample space, 


'VERYTHING mother needs to bathe 
and dress baby is right at hand in this 
combination cabinet and table. It  pro- 
vides space for a basin and, when opened, 
a dressing table beside it to which baby can 
be easily transferred, Clothing and supplies 
are within easy reach and the basin is easier 
to clean than a fabric tub. 

Construction details and dimensions are 
shown in the drawing below. The unit is 
made of %” pine except for the doors. These 
are built up of ¥” plywood as shown. The 
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i 
How to Build a 7, 
Baby’s Service 


Station Ss \) 


linoleum, anchored all around with alumi- 
num angle pieces, keeps any spilled water 
out of the storage space. Make the openings 
for the soap dish and jars of cotton and 
sterile water to suit the ones you have. The 
front is decorated with decals. 

‘As an added advantage—when Junior 
graduates to the family bath tub—you can 
remove the top section and use the cabinet 
alongside a bed or as a general storage cabi- 
net in the kitchen or cellar.—Mary A. 
Bastedo, Washington, D.C. 


Letters Pop Out 


of Hot Plastic 


| 


‘OW you see it, now you don’t—and here 
it comes again. That's the astonishing 
sequence in which raised printing can be 
formed on acrylic plastic by a method remi- 
niscent of spies and secret codes, but actually 
as down-to-earth as your workbench. 

You can use this technique to form raised 
lettering on signs, plaques, displays, orna- 
ments, or other objects made of Lucite® or 
Plexiglas®. Since the process calls for a 
Linotype slug, it involves a small inve: 
ment that may not be worth while for single 
pieces. Runs of even modest quantities, 
on the other hand, can be made at low cost, 
and the craftsman may find it profitable 
to make raised-letter specialties. 

The Linotype slug, which you can have 
made at a newspaper plant or large printing 
ablishment, is first pressed into the hot 
ic. This compresses the plastic directly 
under the letters. The surrounding material 
is then sanded completely away, so that 
the sunken letters vanish, and the surface 
is polished. When the piece is again heated, 
the compressed material expands to 
mal height, standing out in relief 

Embossed designs can also be reproduced 
this way, but the relief must be uniform in 
height. If it isn’t, the more shallow portions 
will probably be lost—M. J. Moch, Queens, 
N.Y. 


Sturrvess, locking, and tearing of slide 
fasteners are sometimes caused by lack of 
lubrication. Dry cleaning and normal evap- 
oration tend to keep a fastener dry, but this 
can easily be remedied. Moisten a clean 
cloth with a few drops of oil and wipe the 
fastener. The treatment should be repeated 
after every other dry cleaning.—John W. 
Nestler, Tampa, Fla. 


Slug of type is pressed into hot plastic so as 
to form a sharp, uniformly deep impression. A 
wide vise is best, with wooden blocks for even 
Work fast while material is hot—don't 
try to force type into hard plastic 


pressure 


A clean-cut impression of the type is re- 
quired, but it should, not be so deep that it 
shows corners of the slug. Next step is to file or 
sand surface down to bottom of sunken 
letters. Then polish, Letters no longer show, 


por hack permanently as the pioce, is 
heated. Electric hot plate was used for 

¢ photos, but in practice an oven is required. 
A power sander is almost a necessity for quan- 
tity work—hand sanding or filing is too slow. 


ue Fills Plaster € ks 


Hairuive cracks that sometimes develop 
in plastered walls should be filled before 
painting. For a neat job, mix some glue or 
glue size with plaster. The glue should be 
about the consistency of thin syrup before it 
is mixed. Work the mixture into the crack 
with the fingers and dress the surface with 
a putty knife if necessary. It should be left 
to dry for a day or so before painting.— 
Joseph E. Bird, Carrollton, Ill. 
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ulmost any’ period, Its 
understructure shows 
traces of th Ro n 
folding stool and Gothic 
English chair. 


To fold the table for 
storage in minimum 


space, you only have 
grasp the two 
edges and press th 
down. To move the 


table without folding it 
lift it by the san 


fvoreD. 
‘STIFFENER 


Service Table 
Folds Away 


THs English tea table, handy for side 
service or as an occasional or card table, 
doesn’t know how to get in the way. Top 
and legs fold up for compact storage. 

Sawed Parts: Enlarge the grid of 
squares and trace off the leg profile onto a 
piece of walnut, maple, or other hardwood. 
You can save stock by nesting two or more 
legs in a large board. Thickness is X”. 

Cut out the legs, clamp them together, 
and drill pivot holes through all four pieces 
at once. Make a 3/16” hole near the top 
and another about 13%” down. Enlarge the 
center hole to 9/16” on two pieces. These 
will be the inner legs. 

For the top, saw two %” by 9%” by 24” 
boards, Round the corners, ends, and outer 
edges, but leave the inner edges square. 

Turned Parts: A lathe handy for 
ing the stretcher and rosettes, but it 
n't essential. The stretcher may be hand- 
carved, or a straight dowel with ” by %” 
tenons at both ends will serve. Rosettes can 
be almost any disks of proper size, Particu- 
larly good ones can be obtained by slicing 
off the tops of decorative drawer knobs. 

Assembling the Pieces: Join the 
squared edges of the table top with three 
brass hinges. Fasten one in the middle, the 
othe out 2%” from the ends, 

The understructure is held together by 
2%” roundhead screws as shown in the 
sketch, Note that the inside legs (those that 
go on the stretcher first) come out on the 
same half of the table. 

Rivet a brass bracket of the type shown 
co the top of each leg. Open the table top, 
face down, and put the legs in place. Center 
the assembly lengthwise and screw down 
the brackets 4%” each side of the center. 

Its own weight serves to hold the table 
open, but for extra security, pivot a 10” 
stiffener strip under one leaf. Turning the 
strip so that it laps both halves locks the 
table.—Norbert Engels, South Bend, Ind. 


STRETCHER 
(hair PATTERN) 


(6-Inch Tube 
Modernizes 
10-Inch Set 


hardware, a 


cabinet, a 
lass’ Kinescope, mounting 
nda 27,000-ohm resistor (arrow). 


Changing one resistor in a small chassis may enable 


you to enjoy TV pictures that are 214 times larger. 


By Robert Gorman 
PS photos by W. W. Morris 


EVERAL hundred thousand 10-inch tele- 
vision sets now in use have enou 
power built into them to drive 16-inch pic- 

ture tubes. Yours may be one. 

It is if it uses the RCA 630-type circuit. 
Sets of this design were widely distributed 
from 1946 to 1948 and later. They first 
appeared under the RCA label and then un- 
der a score of other well-known brands. 
The “6” stands for 1946 and “30” is the 
number of tubes including rectifiers and 
kinescope. 

I had one of these sets—built from a kit 
as described in PS of April ’49, p. 226. Fol- 
lowing the present trend to king-size pic- 


tures, I decided to convert my small set for 
big-screen operation. 

But how? 

I found the answer in a leading TV lab. 
Engineers who wouldn't have been afraid 
to tackle big wiring jobs were making the 
change I wanted simply by adding one 
resistor. 

Electronically it’s as simple as that. The 
resulting performance matches the quality 
of any 16-inch receiver. 

Making the change, however, involves a 
few fussy mechanical problems that stem 
from variations in tube size, mounting hard- 
ware, and cabinet dimensions. 

Tubes: Among the picture tubes that 
can be used are the 16AP4 (metal shell), 
15DP4 (glass type) and 12LP4 (12-inch 
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1] [began by taking the old 
cabinet apart. In most 
cases the top lifts off or un- 
serews, Then the front mask 
and safety glass can be un- 
screwed from the inside. 


near the 


glass), They all have the same socket ar- 
rangement as the original 10BP4. Their 
cost ranges from about $30 to $75. 

Brackets: These are available in differ- 
ent styles in both wood and metal. A set 
cons of a cradle or ring support for the 
tube face and a platform for raising the 
yokes that fit around the neck of the tube. 

Cabinets: Since mounting hardware isn’t 
uniform it’s important to see that the cabinet 
ches the modified chassis. The height of 
the tube face must correspond with the pic- 
ture window, The speaker also has to be 
moved from its original place. Make sure 
that the speaker opening isn’t in the way of 
the tube holder. 

Another approach is to build a cabinet 
from scratch. You'll not only get what you 
want but also save money. The following 
article gives details on constructing a table- 
model cabinet to suit your TV chassis. 


Watch Out! 


Beware of high voltage and picture- 
tube breakage. 

Pull the power plug before you look 
inside the, cabinet. Also be sure to 
discharge the capacitors by grounding 
the second-anode button to the chas- 
sis. If you have to extend the second- 
anode lead, use wire with at least 
15,000-volt insulation. For other ex- 
tensions, use 2,000-volt insulation. 

Handle picture tubes by the bulb 
only, and treat them with respect. 
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The second-anode con- 3 
nector—the 

cap that plugs into the glass 

lb end of the pic- 

ture tube—lifts out. Stored juice 

is discharged by grounding it. 


I slipped the ion trap off 
high-voltage 9 the neck of the big tube 

after removing the tube socket. 
This trap is of the permanent 
magnet type. Some traps are 
wired into the circuit. 


7 I attached an elevated platform to the 
chassis and mounted the coil brackets on 
top of the platform. It’s part of the mounting 
hardware I bought for my conversion, 


10) The,nex resistor is soldered to pin 8 of 
the 6BG6-G. This is the horizontal esa 


output tube and is located inside the high-volt- 
age compartment. Diagram helps to locate tube. 


Next, I slipped out the 
tube and put it away care 
fully. T then pulled olf the 
knobs, loosened the chassis 
bolts under the cabinet, and 
pulled out the chassis 


i metal bracket, 


Q Leads for tube socket also had to be ex- 
Siete’ o) denied, C catrthe ive whee Eicgasnerel 
deflection- and focus-coil wires. These have to steps for increased safety. Even if the tape slips 
to reach the new coil locations off, the splices aren't likely to short 


f the plat 


ADD 27,000~ 
OWM RESISTOR 


JL] These diagrams of related socket con- | Q Pencil points to 27,000- 

nections are adapted from the RCA serv- sistor added to circuit. Its effect is to d 
ice manual, Resistors 307 and 208 are already and increase voltage 
in parallel. The new unit shunts them both on primary of high-voltage transformer. 
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al shell T chassis crossbar S The right way to mount 
1GAP4 is “hot,” hat holds rie We anes is with the 


50 it's wise to cover it with’a mount was drilled for the legs flat side to the front. However 
Plastic insulating hood and supporti but the this made the tube sit too far 
fing, ‘The brackets Tb inthe wrong places. back, so. reversed the. bar. 


ad a metal ring support I redrilied them to It's held by control nuts. 


1G Another change I didn't expect to m: 
concerned the ion trap. The neck of the 
16-inch tube is about | inch shorter than the 
old 10 incher, so [ substituted a narrower trap 


x rear controls as well as adjustiny 
nd focus and deflection coils, 1 wore 


new TV receiver, up-to-dat 
mounted the speaker in its new location, again. When I got my 10 incher, 


and all. Leads have to be extend: ere scarce, but they're not any more, and the 
is in the direction of larger screens. 
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Save Money by Making 


Your Own Television Cabinet 


Cabinets add a chunk to TV prices. Here’s how you 
g or converting. 


can economize, whether you're buy 


I YOU put a larger tube in your TV re- 
ceiver, as described in the preceding 
pages, you can make your own cabinet to 
the right dimensions for far less than a 
ready-built one would cost. 

And if you're still shopping for a TV set, 
you can save money by buying a kit or 
wired chassis and putting it in a home-made 
cabinet. The dimensions given in the draw- 
ing below are for an RCA type 630 chassis, 
but by changing dimensions the same con- 
struction can be used for any set. 

Checking the Dimensions: Place your 
set's chassis with mounted picture tube on 
a flat table. Measure the distance from the 
table to the highest point on the tube. This 
plus 2” is the inside height of the cabinet. 
For the height of the front panel add 1” for 
overlapping the base and an extra %” for 
the top rabbet. To get the outside width of 
the front panel, measure the chassis at its 
widest point and add 4”. Overall length of 
the chassis, plus 3” or 4” gives the depth. 


Marking the Panel: On most chassis 
the picture tube is placed in the center, so the 
front panel has to be marked off symmetri- 
cally, Cut a sheet of cardboard to the height 
and width of the panel and draw a center 
line from top to bottom, Hold the card- 
board against the front of the set with the 
line bisecting the tube face and press it 
against the control shafts to mark their po- 
sition, Without moving the sheet, mark the 
points where the top and bottom of the tube 
face cross the center line. These two points 
represent the top and bottom of the rec- 
tangular picture-frame opening. 

Constructing the Cabinet: When you 
have settled on the dimensions, cut out 
stock to suit, For the base, make a rectang- 
ular frame, Use %” by 1%” stock for front 
and sides, For the rear member use a piece 
%” thick to allow some ventilation from be- 
low. Cover the frame with %” plywood. 

Mount the %” by %” uprights on the base 
with long screws and glue. Do the same 
with the top crosspieces. Then cover it with 
gum plywood or other veneered stock, and 
give it a stained or rubbed-lacquer finish_— 
Bernard Gladstone, Hempstead, N.Y. 
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Fd like 


hhas his own pet idea of some go: 


What is ¥ 


ary jaws of 
adj ches. These would enable 
you to set the wrench accurately for the 


of nut or bolt you wanted to turn.—Richard M. 
Colbert, Baltimore, Md. 


eal 


A flexible attachment for tank-type cleane 
‘This could be similar to the stem of 2 gooseneck 
lamp. You could use it to get into spots that them. to park a wet mop in 
are too small for other attachments.—Esther L. a storage closet. ‘d abo, wear longer.— 
Bigley, Athens, Ohio, Mrs. John La Van, Bethlehem, Pa. 


drying after 


Removable plastic liners for kitchen garbage Twist drills with the sizes stamped on the ens 
the 


je would be easy to take out of instead of on the shanks. Lots of times a drill 

for cleaning, and they would prevent rust will slip in the chuck. After a few slips, the 

forming in the bottom of the pail—James number is usually worn off.—H. G. Radcliffe, 
Wilson, Manhattan, N. Y. Petersburg, Va. 
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Kodak Pony for € 

Equirep with an £/4.5 lens and built-in 
flash synchronizer, the $30 Kodak Pony 
828 Camera® has been developed especially 
for amateur color photograp! Shutter 
speeds range from 1/25 to 1/200 second, 
plus bulb; the lens focuses from 2% feet to 
infinity. For simplic standard shutter- 


speed and opening settings for bright sun- 
light with Plus-X® film are marked in red. 


The Height of 


« Junior was getting into places where he 
had no business—especially the drawers in 
my shop. I rigged up a gadget that not 
only startled him but also let me know 
when he opened a drawer. What was my 
alarm? 


I hooked up a mouse trap and an old 
alarm clock. I just wound the alarm spring: 
not the main spring. Then I tied a string 
from the alarm control to the trap. As long 
as the drawer was closed, the trap couldn't 
snap. When the drawer was pulled out, 
the trap cleared the top of the bench, 
snapped, and set off the alarm.—Richard 
Reichelt, Chicago. 


Plastic Pulls Are Luminous 


Scnap pieces of clear plastic, drilled and 
filled inside with a little luminous paint, 
make excellent pulls for overhead light 
cords. Almost any kind of scrap will do; 
flat stock can be hollowed out by internal 
carving, and bar stock can be turned, drilled, 
and polished at one chucking in the lathe 
or drill press. Design possibilities are end- 
less, ranging from simple freehand turnings 
to elaborate miniature lamps. With flat 
stock, other possible designs include geo- 
metrical shapes, hearts, diamonds, small 
figures, and tiny models as in costume- 
jewelry miniatures. 


Wuen you trim a batch of photos or cut 
film to a smaller size, the new Trim-True® 
shown here will give you uniform sizes. 
Properly set, the two stops serve as your 
eyes while you are cutting film in total 
darkness. One gives the right width, the 
other the correct length to fit the holder. 
Trim-True is a product of the Webster In- 
strument Company, Los Angeles, Calif. 
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Chemical Enlarger Stretche 


New process enables you to turn a transparency into a big print 
in its natural colors—without an enlarger and in broad daylight. 


PS photos by Hubert Luckett 


NE day this winter a professional pho- 

tographer stopped before a counter 
a New York store where a demonstra 
explaining a new process for making color 
photos. A moment later, he interrupted. 

“But how can you stretch a transparency?” 
he asked. “I'll have to see that!” 

‘It’s just the emul- 
sion that stretches,” 
the demonstrator re- 
4 plied, “not the whole 
transparency. First 
you scrape off the gel- 
atin backing as I'm 

doing and dissolve the 

film base, Then when 

you drop the emul- 
sion into a chemical bath, it stretches—or, 
more correctly, it expands by itself.” 

“And it looks just like a limp rag,” a 
spectator commented. 

“But doesn’t expansion weaken the col- 
ors?” the photographer asked. 

For answer, the demonstrator indicated a 
color print and a backlighted transparency. 
“At the start,” he said, “these were iden- 
tical transparencies.” 
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The photographer picked up the print— 
made by applying the expanded transpar- 
ency emulsion to a white paper backing—and 
examined it closely. Then he compared it 
with the illuminated transparency. 

“I wouldn't have believed it!” he said. 


Devexoren by the Larjachrome Corp., of 
New York, this new process produces prints 
with colors as natural as those of the trans- 
parency itself. The amount of expansion 
varies, but you usually get a print about 
twice the size of the original transparency. 
And the cost per print is far less than for 
other procedures. ™ 
Making a print takes about half an hour. 
In addition to a kit of materials supplied 
by Larjachrome, you need only ordinary 
photo equipment. Here are the steps: 
Soak transparency and a sheet of tem- 
porary support paper in water at 70° F, 
for five minutes. Use paper about 1” larger 
than transparency. It comes with kit. 
Place wet transparency on a sheet of 
glass with its emulsion side down. 
Scrape off the gelatin backing with a 
razor blade. Scrape well into the film 
base. For 35-mm. and 828 slides, omit this 
step. They have no gelatin backing. 


4, Squeegee trans- 
parency and tem- 
porary support paper 
together face to face. 
Then squeegee the 
assembly on a ferro- 
type tin with paper 
on top. Let it dry. 
5, Roll up the paper 
and film, immerse 
it in beaker or jar con- 
taining film-base sol- 
vent that comes with 
kit. Cover tightly and 
Jet stand until the film 
base loosens. 
G Base. now peels 
off, leaving only 
the emulsion on sup- 
port paper. Then soak 
some tissue with fresh 
solvent and clean the 
emulsion well Trim 
border from film. 
‘7 Pour expansion so- 
lution at 150° F. 
into a tray containing 
the transparency. This 
solution is prepared 
from a powdered 
chemical that comes 
with Larjachrome kit. 


8" BY 10” PAPER 
™ 


After a minute or 
two the emulsion 
will loosen from the 
temporary support pa- 
per and begin to ex- 
pand, assuming a 
wrinkled form. Let 
it expand fully. 
Q Lift it carefully out of the water and 
carry to a water-filled tray in which you 
have placed a large sheet of final support 
paper, previously soaked in Larjachrome 
paper conditioner for about five minutes 
10 Float the emulsion on the water above 
the support paper and carefully unroll 
it, making sure the image is centered. 
L]_ Grasping the pa- 
per at opposite 
edges, lift it and the 
unrolled transparency 
from the water. Bend- 
ing the paper back- 
wards will e this 
step easier. 
12 Smooth out the image on the paper 
with a wet brush, dry it, and your 
print is finished. In making a print this way, 
you lose the transparency, but this can be 
‘overcome by making a color duplicate firs 
At the present time, the Larjachrome proc- 
ess is recommended for use only with Koda- 
chrome transparencies. END 
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How to Doctor 
Your Photos 


ARMER'S reducer sounds like something 

for fat men, but experienced photogra- 
phers know it is an essential darkroom aid. 

Named for Howard Farmer, who discovered , 

s photographic value in 1884, the solution 
is most commonly used in saving over- 
exposed and fogged negatives. But you can 
also put it to work on prints. A few of the 
ways are shown here, 

You can buy the reducer or make it your- 
self, Prepare it as two stock solutions—the 
first, % oz. potassium ferricyanide in 8 oz. 
water; and the second, 8 oz. ordinary hypo 
in 32’ oz. water. To use, add one part of 
the first to four of the second, Dilute this 
Praiuore: hinck ote by applying reducer 1 spar’ mixture further with from 8 to 32 parts of 
blotter before applying more. In portraits, you Water, depending on the use.—Kenneth M. 
can lighten skin blemishes the same: way, Swezey, Brooklyn, N. Y. 


Pick a portrait from a grow This will give you a 
picture by outlining the de- white background, as seen 

sired figure with reducer. Ap- the right. After using redu 
ply solution to broad areas of aways fix print again in regu 
photo with a cotton swab. Use lar hypo and wash it thor- 
a fine-pointed brush near the oughly to prevent stains, For mixture decomposes 


apidly. 


Pep up clouds in prints like 
one at left by swabbing on 
a_ weak reducing solution. 
This will lighten them, as 
at right. You can also’ use 
this trick to add highlights 
and lighten any dark areas 
Always stop a little before 
you have reached desired 
reduction, for it may con- 
tinue slightly after you have 
Femoved the solution. Prints 
that have been over-exposed 
in the enlarger can be saved 
by placing in tray of weak 
reducer. Agitate the tray un- 
til entire print reduces to 
satisfactory point. 
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Clothespin Snaps Your Photo 


Hene’s an easy and inexpensive way to 
get into your own pictures by remote con- 
trol. When you pull the cord, the trigger 
stick falls off the clothespin. The pin snaps 
together, pressing the cable release, 
clothespin is slipped over the focusing 
pinion.—Hallie H. Holt, Springfield, Tl. 


Cement Stops Roof-Nail Leaks 


en though nails in roll roofing may ap- 
r firm, they sometimes permit water to 
seep through. The remedy is to withdraw 
the force roof cement into the hole, and 
re exter Alllis, Billerica, Mass, 


zy Man’s Chair Over 


AN eNenceric half hour and a 12-foot 
board 14 inches wide will yield this lazy 
man’s chair. Set one way (right), it’s fine 
for reading; turned over (below), it’s splen 
did for taking a nap—Grover Brinkman 
Okaweille, Ill. 


Drying Fan Blows Downward 


Bestwes conserving space in a compact 
darkroom, I find that this film-drying setup 
offers two other advantages. Even with a 
rather strong air stream, the negatives don't 
whip about and stick together. Less dust is 
carried to them than with the customary 
horizontal setup. The rack was made from 
thin strips of wood and spring-type clothes- 
pins. Four 15-inch strips provide space for 
24 negatives.—F. T. Sokolik, Chicago. 
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You Can Dolt 
With Conduit 


Rigidly assembled, thin-wall tubing 
yields many useful items at little cost 


[HNWALL conduit, a pipelike hous- 
ing for electrical wires, can be put to 
many unexpected uses. By learning how to 
fit and fasten joints, you can turn it into 
handy items for the home, equipment for 
the shop, and sturdy toys for the children. 

Made of galvanized steel, this conduit is 
A hole saw chucked in a drill cuts the light but strong. It resists rust—and can be 
joints oan exact ft. "To clame the condut, painted or left unfinished. It can be bent 
you can make a jig as shown in drawing below. quite easily. In }” size, it costs about 70 
cents per 10-foot length; in %”, about a dol- 


To fit the joints, chuck a hole saw in a 
drill press and clamp the conduit in a jig, 
made as shown from a 2%” by 2” by 2k” 
block. A leather hinge screwed to the bot- 
tom of the jig permits opening to insert the 
conduit. Clamp this jig in the drill-press 
vise. 

Centerpunch the conduit to help start 
the pilot drill, Extend the drill %” to 1” be- 
low the saw so it will penetrate the opposite 
side of the conduit before the saw begins 
to cut. Run the saw at slow speed. 

For assembling 4” conduit, cut through 
butting pieces with a %” hole saw. This 
gives a clean semicircular cut that fits snug- 
ly at right angles to another piece of 4” 
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conduit, For %” conduit, use a &” hole saw. 
To fit %” against %” conduit, cut the first 
with a 15/16” hole saw. The %” conduit 
can also be drilled through and an uncut 
piece of 4” run through it. 

Brazing or welding gives good joints. 
But if you lack equipment for this, you can 
make the joint assembly as shown in the 
drawing on the facing page. A stiffening 
plug makes it possible to tighten the joint 


Here are some projects you can make. Conduit will bend without kinks if filled with sand. 


without collapsing the wall, For some 
joints, you can simply drive in a hardwood 
dowel and use a wood screw. For bolted 
joints, turn tight-fitting metal plugs, pin them 
in place, and then drill and tap them, 

For the shoe rack shown in the photo 
above, the #” dowel crosspieces were force- 
fitted after the conduit uprights had been 
drilled undersize (31/64”) on one side 
only.—C. M. Burkholder, La Grange, Ill. 


The plumb arid level cuts of a common 

er are determined by the rise and run 

‘of the roof pitch. The rise is the vertical 
between 


to the outside of the plate, This is usually 
expressed in terms of inches rise per 12” of 
run, The sketch illustrates 8” in 12”. 

Lay the square on the stock with the fig- 
ures coinciding with the crowned edge. "A 
line drawn along the tongue is the guide 
for the plumb cut, and a line drawn along 
the bu blade is a guide for the level or heel cut 

‘The plate notch is usually cut 1” deep on 
the plumb for 2” by 4” stock. On wider 
rafters, cut deep enough to provide a 2” or 
greater bearing of the heel on the plate. 

The same principle applies to cutting 
butted braces, 


FOR YOUR POPULAR SCIENCE INFORMATION FILE 
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Three Ways 
To Add Power 
To Your Sailboat 


ITH outboard motors becoming more 

versatile and dependable, more owners 
of sailing craft are turning to them for 
uxiliary power plants. For boats with a 
high freeboard, shaft extensions are avail- 


Here outboard is mounted on brackets bolted 
to transom. Some brackets are designed to han- 
dle motors weighing over 70 Ib. A bracket can 
also be mounted on the side of a boat. This 
type keeps the propeller more constantly’ under 
water than the stern mounting, which may lift 
it spinning in the air as the stern rises out of 
the water on a pitch. 
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‘The owner of this 28-foot sloop pulled out his 
4-cylinder inboard engine and substituted a 
hp. outboard. Says he enjoys more room and a 
cleaner boat. He also installed an auxiliary 
fuel tank, shown being filled at left above. Tank 
is war-surplus oxygen container mounted und 

a seat. Gas line connects it with outboard’s 
tank. Bicycle pump creates air pressure to move 
gas from auxiliary tank to outboard’s tank. 


able to get the propeller down into the 
water. But in most cases, extensions aren’t 
necessary. Three uses of outboards as aux- 
including a bracket mounting and 
I installation, are shown here. 


aw 


Well installation is shown here. Well consists 
of four-sided box built into stern section of 
boat. Box has open top and bottom. Motor 
hangs on bracket in forward side of box. Prin- 
ciple is same as that of a centerboard trunk. It 
must be tight and strong enough so that motor 
vibration won't cause leakage. Best installations 
of this type are put in when hull is built. 


LOR-MADE FOR YOU 
in performance...in price 


at your Kodak 


Images 7 feet wide— 
What a “throw"—what a color 

show! For all-round brilliant per- 
formance, look at the Model 2A. e 


Two fine Lumenized lenses available, KODASLIDE 
the Kodak Projection PROJECTOR, 
Ektanon 5-inch £/3.5 MODEL 2A 


and the Kodak 
Projection Ektanon 
7%-inch f/4, Heat- 
absorbing glass protects 

slides, Turn of knob tilts projector. 
Price, $47.50. Accessory Kodaslide 
Changer, $17.50. 


Most for your money— 
Kodak's “economy model," but 
big-time" performanc 
Lumenized optical system steps 
up screen brilliance 50%. 


KODASLIDE Cooling by con- 
PROJECTOR, vection. Lumen- 
MODEL 1A ized Kodak 


Projection Ektanon 
Lens 4-inch £/3.5, 

150-watt lamp, slide 
carrier; and 12-foot cord 
included in price, $27.50, 


Brightest of them all— 
Projects your transparencies with 
new beauty, new brilliance and 
realism—at home or in on 

suditorium. 1000-watt lamp: 
delivers more light to the 

screen than any other 2x2 


KODASLIDE 
PROJECTOR, 
MASTER MODEL 


ye 


slides on both sides. Choice 
of 5 superb Kodak Ektar and 
Kodak Ektanon Lenses. Carrying 
case included. $181 to $295, 

depending on lens choice, 


EASTMAN KODAK COMPANY 
ROCHESTER 4, N. Y. 
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A WORKSHOP WONDER 


at a wonderful LOW PRICE 
25 


piece set only 


LIFE-TIME 
PLASTIC 
cust / Improved 


CASCO 
ELECTR-O-TOOL KIT / 


DRILLS * SAWS « ETCHES * POLISHES 


Casco’s ELECTR-O-TOOL kit is the most complete, 
practical power-workshop any craftsman or hobby- 
ist can own. Has ALL the accessories you need to 
drill, cut, etch, carve, grind, buff, polish, sand, 
engrave, saw, clean and sharpen — metal, wood, 
glass, leather, plastic and fibre. 1001 year-round 
money-saving uses. Operates on AC and DC cur- 
rent. Fully GUARANTEED, 


Now on sale at Department, Hardware, Appliance, 
Auto Accessory and Jewelry stores. 


Light your way to 
SAFER CAR SMOKING 


WITH A CASCO 
ILLUMINATED ~Por-our’ 


CAR CIGARETTE LIGHTER 


Cosco’s VIS-O-LITE cor light 
en illu 


sony $2.75 


-O-UTE Memes wane (inn open wa) -$1.25 
pop-ou unl. $1.25 Replacement element. $1.00 


CASCC Products Corp. 


Bridgeport 2, Conn. 
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Navy Offers Films 
For Free Showings 


Tue U.S. Armed Forces have many 16- 
mm, sound films available for nonprofit, non- 
theatrical, educational screenings. The fol- 
lowing titles are among those that may be 
borrowed from your nearest Naval District 
headquarters. Subsequent issues of PS will 
list films from the Army and Air Forces. 


view of the U. 5: 
Black and white. Running time 9 minutes 


“Sea Power for Peace.” A pano 
Navy today. 
7 seconds. 


high spece 
macroscopic, an 


Photography in the postwar 
the uses of photography 


S. Naval Academy. Kodachrome, Running 


time 89 minutes. 


“Antarctic Expedition.” 
wed to explore th 
takes its officers a 


The greatest expedition ever 


discover new peaks 
vast nd test cold 
Black and white, Running time 18 


equipment. 


engaged 

+ the technical servicing necessary to 
pe for long-term storage and swift call 
Black and white. Running time 10 minutes. 


to action, 


* A picturization of how Sea 
land 0 roads. 
‘bulldozers, the ld bases and lay out 

fields in record-breaking time. Black and white. 
i time 35 minutes, 


“Silent Service.” A documentary film of submarine serv- 
ice in World War II showing the destruction of Japanese 
shipping in authentic, on-the-scene photography. Koda- 
chrome. Running time 38 minutes. 


“Operation Crossroads.” This film shows Able Day and 
Baker Day blasts of the atomic-bomb tests at Bikini, 
produced by joint Army-Navy Task Force One. Koda- 
chrome. Running time 27 minutes. 


Bomb Test—Bikini Island.” A film about the 
ie tests at Bikini, compiled by editors of Paramount 
News, including the best public-release picture of tests 
Able ‘and Baker. Black and white. Running time 18 


“One-Man Task Force.” This film demonstrates the im- 


Here's the happy combination for boating fun! 
A great new Evinrude packed with eager performance! 14 horsepower* for 
thrilling speed! With Gearshift Control... you start in Neutral... back away 
from docks... maneuver with finger-tip ease. Separate Cruis-a-Day Tank pro- 
vides fuel for an average day’s running without re-fueling. Plug fuel hose into 
motor—stow tank anywhere! Quik-Chek Fuel Gauge tells you supply at a glance ! 


SEE YOUR EVINRUDE DEALER—and see the compléte 1950 line of 6 advanced 
models ... the right motor for every boat! New FLEETWIN with Duo-Clutch, 
7.5 horsepower*, gives you Neutral for starting and idling, Safti-Grip Propeller 
Drive for trouble-free operation in shoal water. Two famed light models with 
revolutionary FISHERMAN DRIVE. Look for your dealer's name under "Outboard 
Motors” in the yellow pages of your phone directory. CATALOG FREE—write 
for it today! EVINRUDE MOTORS, 4463 N. 27th Street, Milwaukee 9, Wis. 
In Canada: Evinrude Motors, Peterboro, Ontario 
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The saw most 
carpenters use 


DISSTOW. 


HELPS YOU 
DO YOUR 
BEST WORK 


plete . .. correct sizes a 
types for all your work. 
You'll be suré of the saw 
made to standards that 
have won overwhelming 
preference from Ameri- 
ca’s carpenters! Here are 
a few reasons: 


Disston Steel, made under Disston control, 
means hardness and temper to make tooth 
edges last longer. 


Disston Skill assures finest balance, plus true 
taper grind for easy clearance, plus uniform 
tooth edge—big aid to accuracy. 


See your Hardware Dealer 
e 


EXTRA LONG-LASTING EDGES— 
in any Disston Saw for any work 


eS (LL 


Disaton Back Saw Disston Coping Saw 


Diaston Nest of Saws 


Disston Compass Saw 


HENRY DISSTON & SONS, INC. 
310 Tacony, Philadelphia 35, Pa. 
In Conada, write: 2-20 Fraser Ave., Toronto 3, Ont. 


FREE Disston Saw, Tool and File Manwal is a “gold 
mine” of information about choosing, using and caring 
for your tools, Send coupon now, for your copy free. 


pocooo------------ 
HENRY DISSTON & SONS, INC., 
S10 emer Abvdstin 3 Pe 


send me a copy of the Disston Saw, Tool ond 
Fl Moncl early FREE 


L------- ee 


UAB rorutas science 


x | 


I 
1 
I 
1 
1 
1 
dj 


portance and variety of use of long-range, shore-based 
air in the Navy. Black and white, Running time 38 
minutes. 


“History of Lighter-than-Air Rigid Airships.” Title is 
self-explanatory. Black and white, Running time 40 
minutes. 


““The Fleet that Came to Stay.” The invasion of Okinawa 
is told from the Navy's point of view. The film shows 
naval action at the time of the landing, the dramatic 
attack by the Kamikaze, and our counterattack. ‘The pic- 
ture explains why it was necessary for our fleet to remain 
at that base even under constant attack from land-based 
Japanese planes. Black and white, Running time 38 
‘minutes. 


“Prelude to Victory.” The story of the Eighth Fleet and 
its advances from the shores of North Africa to final vic~ 
tory on the Italian beaches. ‘The fury of the Luftwaffe 
in its last desperate attempt to annihilate the invasion 
forces provides many excellent combat scenes. Black and 
white. Running time 40 minutes. 


“Sea Power in the Pacific.” An interesting picturization 
of the importance of sea power and its great mobility. 
Combat shots are combined with animation sequences to 
show the part played by sea power in the advance across 
the Pacific. Black and white, Running time 30 minutes, 


“Pury in the Pacific." This picture concerns the oper- 
ations against and the capture of the Islands of Peleliu 
‘and Anguar, the airstrips that were needed to protect the 
subsequent Philippine invasion. The immensity and 
ferocity of aerial and off-shore bombardments are high 
lighted. In the photographing of these scenes 10 camera- 
men of a crew of 39 were casualties. Black and white, 
Running time 20 minutes. 


“To the Shores of Iwo Jima.” A color film showing the 
Marines’ struggle against this heavily fortified island in 
the Pacific. Running time 20 minutes. 


“Brought to Action.” This film is about the part the 
Navy played in the second battle of the Philippines that 
October 19, 1944. Depicting some of the 

in the Pacific war, the picture illustrates 
the Japanese plan of a pincer movement on Leyte as 
well as the Navy's counterattack plan. Black and white. 
Running time 21 minutes. 


‘OF Liberal Education." This is the story of the Naval 
Reserve Officers Training Corps. It shows various phases 
of NROTC, and an NROTC student's activities from the 
time he takes his aptitude tests until he graduates and 
receives his commission. Kodachrome. Running time 20 
minutes. 


“Naval Chapels in the Pacific.” This film opens with a 
Naval unit preparing to leave for bases in the Pacific 
‘The work of the Navy chaplain aboard ship and upon 
arrival at a Pacific island base is described. Be 

swith chusch services held in the open, the fm paints ts 
the need for places of worship and describes the construc- 
tion of various kinds of chapels, in particular the “stick- 
and-canvas,” thatched-roof, and quonset types. Koda- 
chrome. Running time 12 minutes. 


“Take Time for Tomorrow." This picture shows the 
educational opportunities available within the Armed 
Services to all military personnel. Academic and voca- 
tional courses are visually described, including many 
specific subjects in each course. The film shows how 
classes are conducted, materials prepared, correspondence 
lessons graded, and how to enroll for the study of a 
specific subject. Black and white. Running time 12 
minutes. 


‘Army-Navy Football Game 1948.” Kodachrome, 
ning time 35 minutes. 


Run- 


ITS NEW 
SUPER-QUIET 


100 h.p.V-8 


WHISPERS QUALITY! 


Now, rotary door latch, with nylon-plaste 
shock absorber in. striker plate — doors 
close silently and securoly 


W 


Stile Note— The. eh new Ford medallion 
i dock marks America's 


tery light goes on when 


either t ‘opened—for comfort, 


vy 
ol 


New double-walled glove compartment 
door has, piano-type hinge. Looks and 
works better. 


of other new ad- &z PS, 
ments—AND 35% = LS 


acting King-Size 
Brakes... “Hydra-Coil” NX 
and “Para-Flex" Spring: SV 
toa) now 12 way “Mid Ship” Ride . . "Deep 


Ford's “Lifeguard” 1 

Hronger—adaitonal heavier sealer in dl Dek" Luggage Locker. — the one and only ca with “Fashion Car” 
treat for beter sound and weather con Sling he ne FINE car i the lowe 
tioning. pre 


Take a GOOD look—Take a GOOD ride! 


AT “AT Your FORD DEALER'S 
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THE RIGHT FILE YU, 


FOR COMBINATION 
CIRCULAR SAWS 


6” CANTSAW 
FILE 


Dan Qin 


l 

a 
3 
a 


Ir vou have a bench saw in your 
workshop, you know what a differ- 
ence a smooth-cutting, well-sharp- 
ened blade can make. And for filing 
most types of circulars, the Nichol- 
son or Black Diamond Cantsaw File 
is just the thing. It bites clean and 
fast. Points a worn tooth or sets a 
bevel with one or two light strokes. 


What’s more, this Cantsaw file 
meets the Nicholson standards for 
uniformity—in shape, tooth cut, 
sharpness, hardening, balance. Your 
hardware dealer has it along with 
special files for Handsaws, Band- 
saws, Auger Bits; wood, plastics and 
all kinds of metals. Write us for— 


“FILE FILOSOPHY," the famous Nicholson 
48-page book on kinds, care and use of 
files. It includes a section on filing cir- 
cular saws. Post card request brings you 
your copy — FREE. 


NICHOLSON FILE COMPANY 


ae 
a 


Sas Providence 1, R. I. 
(Un Conada, Port Hope, Ont.) 
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Brain Tracks Missiles 
Without Firing Them 


BATTERY of electronic and mechanical 
equipment can now foretell ‘the be- 
havior of a guided missile long before it is 
ever fired. It's done by a new kind of elec- 
tronic brain, the Bemac—short for “Boeing 
Electro-Mechanical Analogue Computer”. 
It is designed for use in a Boeing ground- 
to-air pilotless-missile project for the Air 
For 
The 3,000-vacuum-tube missile tracker 
consists of a shelf-mounted electronic sec- 
tion and a table-mounted mechanical sec- 
tion. Together, they occupy an 11-by-24- 
foot room in a Seattle, Wash., company 
laboratory. Here, without actually firing a 
missile, the new Bemac predicts and records 
its every movement and attitude from the 
time it leaves the ground until the instant 
it touches the earth again—just as if it had 
been fired, Each waver, dip, and spiral is 
accurately determined, and the exact time 
and location of the landing is registered. 
Instead of using an actual model of a 
missile, engineers preset the Bemac to a 
combination of voltages and mechanical 
shaft positions that represent the missile, 
The sum of these is the missile in a mathe- 
ical sense, and it will act just like a 
Then the engineers feed into the 
machine such known data as the nature, 


PATENTED 


INSULATOR 


CORALOX is rising swiftly in public preference, because 
it eliminates the principal causes of spark plug trouble. 


Fouling at low engine speeds—misfiring under heavy 
loads—failure due to heat shock—accumulation of oxide 
coating—these are primarily insulator troubles. 


CORALOX is AC's patented Insulator. It has 4 times 
greater heat conductivity—10 times greater electrical 
resistance at high temperatures—than the best ceramic 
insulator material in use before CORALOX. It is 3 times 
as strong. It is basic in chemical composition. 


For better and more economical performance in your 
car, truck or tractor, use AC Spark Plugs with patented 
CORALOX Insulator. There's a size and type for your 
engine, 


ACG SPARK PLUG DIVISION © GENERAL 


MORE NEW CARS AND TRUCKS ARE 
EQUIPPED WITH AC SPARK PLUGS 
THAN WITH ANY OTHER MAKE 


MOTORS CORPORATION 
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YOUR DEALER 


If you suspect you've been using too 
much oil, why not find out? Switch 
to Pennzoil, the 100% Pennsylvania 
oil with staying power. 

Over 60,000 better dealers, coast 
to coast, recommend Pennzoil. It's 
worth looking for, easy to find at the 
yellow oval sign. Just sound your 
Z—get the genuine. 


OIL AND LUBRICANTS 
AT BETTER DEALERS...COAST TO COAST 
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strength, and direction of the propulsive 
force and significant atmospheric conditions. 

Once they set the Bemac in action, the 
imaginary projectile is under way, with all 
of its motions faithfully simulated by the 
battery of electronic units. Its trajectory 
appears as moving series of dots on the 
viewing screen of an oscilloscope, giving an 
instant-by-instant picture of its flight path. 
A rapid-fire camera trained on the ‘scope 
makes a permanent photographic record of 
the “fight.” Its all-revealing photos are 
guarded from the public view. 

Unlike electrical brains that perform fab- 
ulous feats with long strings of digits, the 
Bemac does not work with numbers at all, 
but deals directly in motions. These include 
a missile’s tendency to spiral or roll; its end- 
over-end motion, or pitch; its side-to-side 
swing, or yaw; its velocity; and its accele: 
tion, All are constantly varying, Bemac 
will solve a problem involving as many as 
20 of these variables at once, It could as 
easily foretell the path of a flying football, 
arrow, electron, old shoe, soup plate, or any 
other inanimate object not subject after 
launching to such unpredictable alterations 
as the flight of a bird, insect, or airplane. 

At any point in its trajectory, the simu- 
lated projectile may be “stopped” in mid- 
air while the engineers reset the machine to 
represent a change in the setting of a guided 
missile’s control surfaces. The Bemac then 
works out the corresponding new trajectory 
in a matter of minutes, 

While the Bemac does not completely 
outmode the gathering of data by 
test firing, as is done at Alamogordo, 
its operators declare that the nu 
problems it will solve will save thousands 
of dollars in time and material that would 
otherwise be expended in experimentation, 


dar Brackets for 


rdware 


Tue brackets pictured above hold empty 
baby-food jars, offering visible storage and 
quick dispensing of small parts, Ideas Inc., 
Stratford, Conn., markets the brackets in 
six- and four-jar sizes at about 30 cents each. 


THIS IS — THIS CUTAWAY 

A G-E — SHOWS WHY 
"ALL-GLASS' REx 
HEADLAMP — HEADLAMP 


DOES NOT 
GROW DIM! 


1. RUGGED, ONE-PIECE construc- 2. IMPROVED FILAMENTS give 3. HARD-GLASS LENS resists 
tion keeps dirt and moisture 12% more light on the road for shock —is precision-built to 
from getting in to steal the light. driving—16% more light for throw maximum light on the road. 
General Electric headlamps aver- passing. They're firmly anchored Have lights checked next time 
age 99% of original light output so they won't shake loose on your car is serviced—and insist 
at end of life. bumpy roads. on G-E lamps for replacement. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 
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10 TIMES FASTER... 
FAR MORE ACCURATE... 
MUCH EASIER TO USE... 


than a handsaw 


Only 12 Ibs. 


A Quolity 
Corpenter’s Saw 


Grooving for 
‘woatherstip 


STOP that wear 
erful Guild 


Uncrating 


Use Guild Saws on various 


f : lumber, ply- 


‘asbestos. board,” tile, 


gear drive: 
pron all bearing: eiactable maety guard Out 
fats cheaper saws. Guild 4-6 sells on value! 

Other sizes to ft your particular type of work: 
‘Guild Act U0" eut: Popular Price $49.50. 
Guild A8— 244" cuts Unmatched at $87.00. 

Get a demonstration at your Guild tool dealers. Or, 

fil ‘out and mail coupon below ~ today. 


Other Guaranteed Guild Electric Tools 


r 

PORTER-CABLE MACHINE CO. 

#2503 N. Selina Sty Syracuse, NY. 

© ‘Send me further information on the Guild Saw 
B Ghecked C1 Type A-GrU Type At, C) Type AS. 
4S Rito name of nears Cold Dealer. 

' 

1 

' 


Name. 
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Contact Printer 
Copies Tape Records 


ANEW way to make “copies” of magnetic- 
tape recordings has put the recently 
developed magnetic system on an even 
footing with its older rivals—the disk-re- 
corder and optical movie-film methods long 
in use. It can provide both cheap, profes- 
sionally recorded tape for magnetic-tape 
phonographs and an easy new way to put 
the sound track on movie film. 

The new copying method works some- 
thing like the contact printing of movie film, 
The original recording, or “master,” is rur 
through a machine with the blank “copy’ 
tape. Where the two tapes touch, a power- 
ful magnet a rapidly varying mag- 
netic field. This makes the magnetic par- 
ticles in the copy tape line up the same way 
as the particles in the master, producing an 
exact duplicate of the original sound record- 
ing. Since the two tapes can be run through 
the duplicating machine at a fairly high 
speed, large quantities of copies can be 
produced quickly and cheaply. 

Previously, the only way magnetic re- 
cordings could be duplicated was by re- 
recording from a master tape. Here signals 
from the master had to be picked up, am- 
plified, and fed to a recording head’ that 
then copied them on a blank tape. Even 
with multiple recording (PS, April '49, p. 
113), where several copy tapes were re- 
corded simultaneously, the complex elec- 
tronic equipment required and the time it 
took made the system too costly and slow 
to be commercially practical. Now the new 
system eliminates both obstacles, doing 
away with the expensive recording equip- 
ment and speeding up the recording rate. 

Two research groups—both working at 
the same time, but without knowledge of 
each other's activities—figured out almost 
simultaneously how to remove this last 
stumbling block to the wider use of mag- 
netic recording. Marvin Camras, Armour 
Research Foundation physicist who is re- 
sponsible for much of the recent progress 
in this field, headed one team. The same 
day he reported his method, an almost 
identical system was announced by Minne- 
sota Mining and Manufacturing Co., the 
firm that makes Scotch® tape and is also a 
leading producer of magnetic-recording 


tapes. 


Fouting' tc 
B"Moto.Tooi, Only 
‘tess Moto-Tool 


Use Conpon to Order— 
If your dealer cannot supply you. 


OREMEL MFG. CO., DEPT. 120-C, RACINE, Wis. 


FUN FOR BOYS FROM 8 TO 80 


DREMEL e-~ COPING SAW 


CUTS SCROLLS LIKE MAGIC—SANDS AS IT SAWS 


JUST 
GUIDE IT! 


For men who harbor a hobby or do their 


‘or boye who like to 
fake’ t in6 other tool will give so 
much pleasure ‘aid satisfaction in the home 

or workshop for the small amouat of money 
Invested as a Dremel Electric Coping Saw 

It works in any direction. - delivers 7-200 
Strokes per minute |. so easily. there is no 
Story... s0 smoothly” work needs no sand- 

. ing. Sava through 24” medium-hard wood at 

ul, 9 footwa-minute speed. Touch-of-the-trigger, 
|; foolproof action. Only. two moving parts, 
ever needs olling. Operates gn 110-120 V: 

‘AC. "Thousands and thousands of ‘satished 


MONEY BACK GUARANTEE. 


own repair, work 


if your dealer cannot sup- 


iy yes. use coupon to 
order direct from factory for five day tial . 
DREMEL MFG. CO., DEPT. 120-c, RACINE. wis. 


OLS IN ONE 


Only 


Works Easily 
In Awkward Ploces 


hand sanding and 


its straleht 
ae 
TEs ideal tor tired 


Flot 


Surfaces Evenly 


LOOK AT THESE DREMEL FEATURES: 
tin ci Makes Play of 
Wax Polishing 


Soother Tired 
120.c, RACINE, wis. 


Mf Your Dealer Cannot Supply You 
USE THIS HANDY ORDER FORM 


DREMEL MFG. CO., Dept. 120-C, Racine, Wisconsin 
ID), Enclosed find § (check or money order) in 
full payment for items chocked below 
} Enclosed find $2. Ship items checked below C.0.D, Yl 
ay postman balance plus postage and fee. 
Dremel Sander $14.85 (Dremel Coping Saw $8.88 
D Moto-Tool Kit No, 2 No. 2 Mroto-Tool, $4 
$23.50 O Drill Press $9.05 
Send FREE Catalog on () Moto-Tool 
Oi Dremel Sander [} Dremel Coping Saw 


DREMEL MFG. Co., DEPT. 


Name... 


‘address. 


icity. 
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Man, here's a fishi 
outboard. motor with 
neutral, F 


iend—the new 5 h.p.* Johnson 
Neutral Clutch and 31 other 


p the lever, and GO! Idle, any- 


Go through shall a care—with sure: 
fire Shock Absorber Drive. Ride wide open or ‘at a 
crawl—your motor runs smooth and cool. Relax 
a Johnson, it's DEPENDable! 

See your Johnson dealer. 
der “Outhoard Motors” in you 
directory. 1950 Johnson prices are l 


FREES wanoy cuanr 


Complete description of all five 1950 models includ- 4 


ok for his name un- 
lassified telephone 


nw the ‘with . 
trol and’ Mile-Marter Puel Tank, Se ui 

JOHNSON MOTORS 
600 Pershing Road, Waukewan, Illinois =f | 


NEW MODEL TN, Johnson Neutral Clutch and 
Full Pivot Reverse. Alternate Firing. 
Dual Carburetion. Sure-fire Shock Ab- 
sorber Drive. Vari-Volume Pump. Syn- 
chro-Control. Ready-Pull Starter. S-lo-w 
Trofing—24 other features. And no in- 
crease in weight or price! 


Be sai er eee 


by 
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Grooved Logs Build Toys 


Charlen Products, 
Inc., West Orange, N. J., come in seven 
lengths. Each length has a different number 
of grooves that lock into grooves in other 
sticks. Permanent structures can be made 
by gluing the sticks. There are 201 pieces 
in a set. 


Locsrixt, made | 


Read Marker Is Plastic 


A piastic, crackproof marker now warns 
pedestrians and motorists of freshly painted 
highway lines and other road repairs, Made 
by Plastic Engineering, Inc., of Cleveland, 
the marker is unaffected by temperature 
changes, grease, or abrasives. 


fe done easily and 
momealiy. 


| MIL AVI 


Hobbyists who want the 
bes in power tools ealb 
with a Delia Siilwaukee 
1" Band’ Sew, 


$11585" Double table-supports help you get greater 
accuracy—even on big, heavy work 


...with a DELTA-MILWAUKEE® 
14” Wood-cutting Band Saw 


Cuts wood, felt, corrugated board, 
paper, other materials 


Two trunnions — widely spaced — one on either 
side of the blade — support the table of the Delta- 
Milwaukee 14” Band Saw. This gives you a steadier 
surface to work on, The table stays rigid, at any 
angle. You're able to saw more accurately. 

That's only one reason why this Delta-Milwaukee 
machine is first choice of those who know fine tools, 
‘There are many other quality construction features: 

Shee "soll chey ae hubricated for ties pet™ 
© The table is big — 14” x 14", Ie has a Yi" x 4!" 

miterrgage groove, Tilts 45° right and 10° left. 

* Blade guide controls can be adjusted safely at che 
frone of the table. 

* Aluminum wheels are carefully balanced, so that the 

Dusley & binds everamning. © 

f Home Worksho Pitas yor: Gaged covery one blots ot ats siting 

Son for va guard covers all but working surface of blade in front, 

Widths‘ of Uiadese # Rip gage is available for ripping. 

Have your nearby Delta distributor tell you 
more about these features for safety, accuracy, 
economy, and convenience. Inspect the Delta: 
Milwaukee 14” Band Saw there now — and see 
his complete Delta-Milwaukee line, 


Lost for be se sar 
=s Pooh forthe pene 3a 
ek gig oar 
section of your telephone 


directory. 


DELTA, MANUFACTURING. DIV 
BOaCTE. Vienna Ave., Milwauke 


‘Send me free copy of Delta-Milwaukee 


‘Bimple attachmer 
creaes capacity 
iar sunder the 
toi2i, Can be 
ed any time, 


1 Send for 
4 tr 
44 catolog! 
‘ 


*Prices subject to coe 
change without notee L, — —— — — — —— ee al 
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“Every man’s a 


handyman with 


d 
eset HOSE COMET pay 


Replaces spline 

tered wood . 
makes loose 

screws firm! 


geal drafty cracks_ 


Fills openings 
easily .. . dries 
tight and hard! 
Resists weather! 


Holds tiles 
firm on walls 
and floors... 
Easy! 


Also useful in filling cracks in floors, nail 
and screw holes, repairing broken toys. 
Handles like putty...hardens into wood! 


IN CANS 
(on TUBES 


WEATHER RESISTANT 
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lotted Shelf Holds Trouse! 


To make this trousers shelf, cut the slots 
slightly less than %” wide. Widen the en- 
trance of each slot by rounding off the 


comers. This will make it easier to insert the 
ou 


. H. 


ers. Cut the slots with the grain if 
vood.— 


trou: 
use solid stock instead of ply 
Lavengood, South Bend, Ind. 


Cirele Dipoles Added 


A New indoor television antenna com- 
bines both straight and circular dipoles in 
the arrangement shown. Straight arms are 
adjustable in length, angle, and rotation; 
the circles can be angled to any desired po- 
sition. Gadgets, Inc., Dayton, Ohio makes 
the antenna. It retails for about $7. 


TO EVERY SPARK PLUG USER! 


CAPT. EDDIE RICKENBACKER 
VOLUNTEERS THIS AMAZING STORY 


wot CHAMPIONS! 


President and General Manager of Eastern Air Lines 
Credits SAME SET OF DEPENDABLE CHAMPIONS with 
240,000 Miles of Air Travel! 


“THIS SPARK PLUG is one of the set 

of thirty-six (36) which operated in the 
#4 engine #75737 in Eastern Air Lines’ 
new type Lockheed Constellation #115A 
for 811 consecutive hours of trouble- 
free operation. This amount of operat- 
ing time, which is most unusual, based 
on an average cruising speed of 300 
MPH, is equal to approximately 243,000 
miles, During this period the spark plug 
fired approximately sixty million times. 
This type of service from a spark plug is 
remarkable even when compared to the 
type of operation as recent as a year 
ago. During its life it was one of the 
spark plugs (none of which were 
changed) that helped carry myself and 
party on our Latin American Tour dur- 
ing August of 1949.” 


FOLLOW THE EXPERTS f 


AMERICAS) FAVORITE 


AE: 


All Champion Spark Plugs, regardless 
of type or purpose, are products of the 
same unequalled research engineering 
and manufacturing facilities. As a 
result, the same qualities of outstand- 
ing performance and dependability, 
so dramatically demonstrated above, 
are inherent in every Champion for 
every engine! 


SPARK) PLUGS 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


Listen to the CHAMPION ROLL CALL . . 


« Harry Wismer's fast sportscast every Friday night, over the ABC network 
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Oil Loading Speeded Up by T-Shaped Wharf 


Five tankers and seven barges can be 
loaded simultaneously at this wharf almost 
a mile out in San Francisco Bay, off Rich- 
mond, The loading berths are connected to 
the mainland by a four-lane causeway. 
Trucks carrying packaged petroleum prod- 
ucts travel the roadway; bulk liquid flow: 
through pipe lines alongside the causew 

The installation, built by the Standard Oil 
Co. of California, cost more than $5,000,- 


Planter Runs 3 Times Faster 


Tus new planter sows soybeans at 15 
m.p.h., peanuts at 10 m.p.h.—three times 
the usual rate. Seeds are picked up in holes 
in a conveyer belt that runs through the 
hopper. Another belt runs against this to 
hold the seeds until a drop-out opening is 
reached. The planter was developed at the 
Georgia Agricultural Experiment Station. 
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000 and handles in excess of 5,000,000 bar- 
rels of crude and refined oils every month. 


Boat Blasts Banished 


Here's a device to banish the deadly 
motorboat explosions that made headlines 
last summer. It's a combustible-gas alarm, 
contained in the box at left above, that 
warns of dangerous concentrations of ex- 
plosive gases. Air from two below-deck 
locations is fed into it through pipes. Any 
combustible gases in the samples are burned 
by hot wires, raising the temperature. 
When this heat indicates the presence of 
more than 25 percent of the smallest amount 

use an explosion, an elec- 
closed. This lights a small 
warning bale Goiends a bacesr aban the 
helmsman. The alarm is made by the Mine 
Safety Appliances Co., of Pittsburgh. 


Walter Chiyaler original tool chest — 


—on display in the Chrysler Automobile Salon, New York 


The tools that money couldn’t buy 


Walter Chrysler made them himself. He was 17, 
working in a railroad roundhouse. His mechanic's 
fingers itched for a kit of tools of his own. So young 
Walter took steel and made his own. 

As he shaped them, he shaped a dream as well. 
Tt was a special American kind of dream—free- 
ranging imagination anchored to solid things 
like common sense, working a little harder, mak- 
ing things a little better. And asking no odds 

It led Walter Chrysler to success in railroading 
when he was young. It led him to study the auto- 
mobiles of the day. Why couldn't a man build 
better cars than any known—nimbler, safer, more 
comfortable, handsomer? 
ears ago, Walter Chrysler introduced the 
first Chrysler car. What he did changed the whole 
pattern of American motoring. He changed it 
with high-compression engines, 4-wheel hydraulic 
brakes, all-steel bodies, new ways of distributing 
weight for better riding . . . many originations the 
entire automobile industry eventually followed. 

As Mr. Chrysler's birthday, April 2nd, ap- 
proaches and as Chrysler Corporation this’ year 
observes its own 25th anniversary, it is fitting to 
pay this tribute to Walter Chrysler and his genius. 


Fine Automobiles of Great Value 
PLYMOUTH DODGE DESOTO CHRYSLER 


‘Airtemp + ——Chrysler Marine & Industrial Engines « 


Dodge Job-Rated Trucks + Ole + Mepr 


And the tools of his earlier mechanic's days? I 
remember when he found them in his mother's 
house. It was long after he had asked me to work 
with him. He brought the tools back from Kansas, 
A few of them needed fixing and he asked me to fix 
them. It was a compliment I have never forgotten, 

The qualities Mr. Chrysler put into his own tools 
still mark the great organization he founded. He 
built not merely material things; he inspired men 
with a zeal to carry on his splendid ideals. 

Chrysler Corporati young enough to 
feel his inspiration. He wished this company al- 
ways to be a producer of fine automobiles of great 
value. 

And those of us who were privileged to work 
with him believe that the new Plymouth, Dodge, 
De Soto and Chrysler automobiles live up to his 
tradition. 

It is a tra uniquely American—to live and 
work with the idea of finding better ways to make 
what people want. 


IER ML, 


President 


CHRYSLER CORPORATION 


Cycleweld 


Amazing New Fram Engine-Saver 


Really Stops Auto Sludge! 
Fram Positive Crankcase Ventilator 


last in a new devic 
for brat 
pely ade cra 


Ventilation. It circulates clean 
Hltered air through the crank: 
ease to remove corrosive blow. 
by anes an they form. 


For Stop &- Go, Low - Speed, and 
Cold Engine Driving ese 
Spon of engine operation cause 
dilution.» . cause aludge, var 
walsh, and” asphalt 

becatuse under such 
ditions blow-by 


flow ‘of ch 
crankcase and 
Grate. tub 

for vehi 


Now FRAM Offers You 


Complete Engine Protection ~ 


Engineors have proved that 
‘combu the 


explosion in every 
tian by-products tn the for 
bby gases are forced past the 
the crankcase. Water “vapor, carbo 
‘and corrosive nelds attack vi 
‘combine with 


‘and abrasives 

buretor air intake and the crankcase 

breather to grind and score mirro. 
Sniahed engine surfaces. Gas 

‘and sediment, plus 

cede valves 


m cutting miles off your car's life, 
mplete Engine 
Protec Pram Filters 
that ‘Out damaging abrasives 
and remove internally-manufactured 
corrosiven a fast as they form. 


ihudge and abrasives from 
Your oil. Fram Fileron, Replacement 
Zartridges remove particles down to 
fone micron (.000039"), offer highest 
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How I Works (See Dia 
Right) (1) Dust-ladea air 
fr’ fitered clean as it panes 
through Fram-Tex  Sltering 
media in Pram Crankease Air 
Filter. (2) 
trically-driver ‘provides 
constant, Uniform Bow of clean 


sie, Gl) Flexible air 
air Bow from blower 


pipe. (4) Special oil Giller cap 
with removable top replaces 
cont ‘ap. (8) Contin. 


Veutilation passes 
tube, carrying with it 
blow-by fumes and 


the off and 
Cartride 
all operating 


clean oil fow rate, lowest clean-oil 
cont per mile. 
2. From Carburetor Air Filter « 


‘cost replacen 
fridge. Can be 
iced in minutes, 
3. From Gasoline Fil- 
fer. -aremoves dirt, 

scale and 
ter from gaso- 
Tine. Protects finely 


ijunted 
Carburetor" mech- 
faniams. Cartridge 


easily changed. 


four of these Framengine-sayers 
on your car for Complete Engine Pro- 
tection, For the name of your nearest 
Fram Complete Engine Protection 
Dealer, call your local Western Union 
Office and ask for OPERATOR 25. 


FRAM CORPORATION, Providence 16,R. 
InConade:J.€. Adams Co. Ld, Toronto, Ont, 


Coll WESTERN UNION 
bby number ond ook for 
OPERATOR 25 
forthe name of your neorest 


For Complete Engine Protection 
~~ 
> 
er ae 


O1L- AIR - FUEL 


FILTERS 


Flanges Make V-Belt Pulley 

A pain of beveled 
grinding-wheel retai 
ing flanges can be as- 
sembled as shown to 


motor arbor or other 
threaded shaft. A small 
washer locked between 
the flanges will give 
greater space in be- 
tween for the V belt. 
—M. Weisberg, The 
Bronx, N. Y. 


PLUNGER 


Gk, = swaTcn 
SETSCREW A 
car 
ADJUSTMENT 

apie TO oe 


SHUTTER 


YouCanSeeSynchronizer Work 


At working parts of a new photographic 
flash synchronizer are visible inside its clear 
plastic case. It can be fitted to most cam- 
eras that employ cable releases. 

You put it in place by removing setscrew 
A, turning out the cap, inserting the cable 
release, and turning back the cap. Then 
you turn the adjustment nut until the cam- 
era shutter releases when the plunger is 
pressed. Finally, you loosen setscrew B and 
turn the plunger knob, either clockwise or 
counterclockwise, to synchronize the switch 
action with the shutter. 

American Cinefoto Corp., New York, sells 
the synchronizer for about’ $12.50. 


serve as a pulley ona | 


UsT OR FuN- 


reclaim idle space 
with Western Pines*! 


‘Tirw that idle space in attic or basement 
ito a fun room for the whole family! You'll 
| be surprised how easily you can work this 
transformation when you use versatile 
Western Pines*. These soft-textured, even- 
grained woods cut and shape so beautifull 
are naturally lovely waxed and rubbed to 
mellow glow, stained or painted. Ideal for 
paneled walls, trophy display shelves, book- 
cases, record cabinets, gun racks, and other 
built-ins that give individuality and per- 
sonality to a family fun center. 

You'll enjoy using these woods of the 
‘Western Pines* in many workshop projects. 
This handsome gun-and-rod rack, for in- 
| stance, for the safekeeping and display of 
weapons and fishing gear. Sturdy and good- 
looking when built of Knotty Pine through- 
out or in a combination of Knotty Pine and 
Clear Pine. Stain or paint to match room, or 
finish natural. You'll have satisfaction in 
making it and pride in its finished beauty! 


FREE! IDEA PACKET No. 305-L 
Chock-full of remodeling ideas, illustrated how-to- 
do-it folders and booklets: New, colorful "Enchant 
ing Homes of Western Pines,” “How to Make a 
Rod and Gun Cabinet,” “How to Treat Knotty Pine 
Pancled Walls.” Writ Western Pine Association, 
Dept. 305-L, Yeon Bidg., Portland 4, Oregon. 
| S1DAHO WHITE PINE 
‘These are the Western Pines * PONDEROSA PINE 

‘* SUGAR PINE 
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fence, spl mon 
fall, V-belt, pulley. Extensions 
$6.50 each: 


Some of the Outstanding Features 
Tilt/Arbor, Ball Bearing Construc- 
tion! Controls At Front! 

2%” Depth of Cut — Greatest in its 
class. 

114" Table Surface Ahead of Blode 
on 1” Cut! 

Big Precision-Ground 16”x 20" Grey 
Iron Table! 34” x 20” with two ex: 
tensions, 

Quick Positioning Rip Fence—Locks 
At Both Ends! 


Send a Postcard 
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ngustasiatee PO, xx your first opportuni 
es 2 


The Big Capacity and Quality You've Wanted 


Here —at low cost—is a saw that gives you the capacity 
you need for any type of construction for your home, the ac- 
curacy you need for fine model and furniture projects, and the 
quality manufacture that assures a lifetime of useful service. 

You'll value the big grey-iron table of this new Power King 
— its solid support for long or wide boards and big panels. 
You'll value its permanently smooth, easy-sliding, precision- 
ground surface —the quick-adjusting, full-length rip fence, 
the convenient front controls for blade height and angles, and 

the tilting arbor, with sealed ball bearings, Only 


NEW! FREE CATALOG SHOWS i. 88¥5 costing much more do you find ai the 


quality features that Atlas engineers have put 


ALL 8 POWER KING TOOLS _ into this new Power King No. 3102. 


See it at your nearest Power King dealers 
. And for a catalog 
\ with many useful woodworking hints, send 


‘ * posteard today. 


2 
~ ) ATLAS PRESS Company ¢ 


242 W. Pitcher St, Kalamazoe, Mich 


MATCHED PRECISION “re 
WOODWORKING ano, mera ee & 
om 


Take ‘the Thll-noad to Good tin 


RIDE A NEW 1950 


RWe THE "CHAMP"! 
You've got a new thrill coming! 

A touch of the throttle and you're off 
like a comet! Hills melt away like magic! 
Rough roads fly beneath you with hardly 2 
quiver of the handlebars. Steering is feather light. 
Braking is smooth and sure. Day-long riding leaves you fresh 
and ready for more fun as you take in exciting races, hillclimbs, 
delightful gypsy tours.and club events, Easy payment terms 
bring you this finest Harley-Davidson of all time. See your 
Harley-Davidson dealer today. Mail the coupon now! 


= HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, 


Send for free copy of ENTHUSIAST Magazine filled with motorcycle 
action pictures and stories; also literature on new 1950 models, 


Nia enn 


Address apiece 


City — State. e 


[_DEAtens: Valucble franchises ove 


opportunity to line up 


for the full line of famous Big T 
motorcycles. 
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SHOPSMITH OUTPERFORMS SAWS, SANDERS, 
LATHES, DRILL” PRESSES COSTING *500" 


I's a performance-proved fact! With | SHOPSMITH IS EASY TO OPERATE! Even with- 
SHOPSMITH you can do more jobs, tt practice you can change it from tool to 
actually do better work, than with any ‘0! i less tham sixty seconds. 
$500 combination of single-purpose | SHOPSMITH TAKES BIG WORK! Its effective 
- " , table width is so great you can saw to center 
tools with motors. And here's why: Orgran plywood panels, sand and drill room- 
SHOPSMITH IS VERSATILE! It converts into Pextaipieor aici tate Eh ad 
five big, heavy-duty power tools. Takes all ‘00 Lathe turns work bigger than a nail keg. 
standard accessories. Can do 116 wood, plastic SHOPSMITH IS PRECISION-BUILT! It combines 
| and metal working operations. features found only in the finest tools. Grease- 
sealed ball-bearing action. Induction hardened 
spindle tip. Centerless ground steel ways. A 
score of precision features that assure hairline 
accuracy, lifetime service. 


SEE SHOPSMITH DEMONSTRATED! At any 
Montgomery Ward, leading hardware or de- 
partment store. And write for free 16-page, 
fact-packed illustrated booklet. 


169.50 


complete except for motor. 
With special, Ys-hp., capacitor 
type motor (shown). 599,50 


CONVENIENT TERMS 


JIGSAW 


FOR 


SHOPSMITH 


The finest precision 
ligsaw you could own 

Rugged construction. 18” throat. Lorge tilting table. Built-in 
blower. Attaches quickly with one bolt. Can be used also for 
sober sawing, machine filing. Complete attachment, $29.95 
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(1) inch Circular Saw. You'd poy $120 for a 
sow of equal quality, equal copocity. Effective 
table width, fence to blade, up to 48”. Depth of cut 244". 
Sturdy tilting table with boll-crank raiser. Precision-tooled 
miter gauge with automatic stops. Self-aligning rip-fence. 


12-inch Dise Sander. No other disc sander can 
match it, None hos 12” precision balanced disc, 
14%""x 17" tilting table, both miter gouge and fence. 
‘And with SHOPSMITH you can feed disc into workpiece 
with feed lever for greater accuracy, speed and safety. 


3] Horizontal Drill Press. Ever try to drill the end 
of a table leg? Dowel stock for table tops? Mor- 
tise doors for locks? You can do it quickly ond easily 


with SHOPSMITH. Work lies flat on toble, no special 
jigs needed. Speeds from 875 to 3500 rpm. 4" quill feed. 


(5) 33-inch Wood Lathe. Turns stock up to 15” in 
diameter, 3“ more thon most heavy-duty lathes. 
Swivel-arm tool rest sli porallel to ways, lever-locks in 
position. Absolutely rigid lathe bed ossures maximum 
‘eccuracy—tubular steel ways each toke over one-ton stress. 


SMITH is both @ bench and floor-type 
Drills to center of 15” circle. Has 4” spindle fos 
right or left hond feed lever. Jacobs key chuck takes 
drills from 5/64” to Ys" in diameter. Extra-lorge tabli 


GET ALL THE FACTS! Com. 
pore before you buy! Fact-packed, 
16-page booklet brings you 
detailed specifications, describes 
SHOPSMITH'S many operations, 
Send for itl It's FREEL 


City___Zone____State 
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PUT IN YOUR HORSEPOWER 


simple Casi 
‘ite through t 
ky valves and rings, lets the power 


carburetor air-intake 


zoom through. 

Casite in the crankcase keeps your engine 
clean and free-running—speeds lubrication 
—retards engine wear and cuts repair bills. 


THE CASITE CORPORATION + HASTINGS, MICHIGAN 
15g 


Better and 
Smoother Performance 
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The better tools 
you need 
for a better job! 


x-acto ; 


KNIVES and TOOLS 


Exoctly the blade and tool for a 
more expert job, quicker, easier. | 


HOBBY DRILLS 
FILES, SAWS, PLIERS 
“c” CLAMPS, BLOCK PLANES 


HAMMERS, SCREW DRIVERS 
cond dozens of others 

Knives from S0¢. Sets from $ 
‘At art, hobby, gift, hardware, dept, stores. 
Write for free illust 


Vane 


aneg.u.s. X-acto Crescent Products Co., Ine, 
Pat Ot 


‘440 Fourth Ave. N. ¥. 16 


601es.oF READY MADE PARTS 124% 
BUILD YOUR OWN ,,\/%i, 


guy OxLY 


HEAVY DUTY WELDER “"))55"" Jay, 
" aC 


¢ 
rt 


=F 
o. = 


p> seno For NEW 
FREE 
Soldering Booklet 


KESTER SOLDER COMPANY 
4254 Wrightwood Ave., Chicago 39, Il 


jj | ALSO HANDY FOR 
2 WOOD HOBBYISTS! 


Firzite 
te give you 
smooth finishes 
‘on fir plywood 
‘ond ofher soft 
woods. 


Apre-finishing m 
the wood pores 
erin . . . vireual 
checking and grain raising. An 
‘excellent base for stain, 


“But I always carry Weldwood Glue; it’s 
wonderful for emergencies.” 


Remember Weldwood Glue when you need dependable An 7 pro rid Helv 
wood-to-wood bonds. Quick and easy to mix with cold Hatiwood Piygocd sult 
water . . . tremendously strong . .. stain-free. . .rot-proof woods. Clea, No brush m 

. and permanent. At paint, hardware, variety stores  Bpescptsll the narural beauty 


and lumber yards. 15¢, 35¢, 65¢, 95¢ and larger sizes, darken with age 


WELDWOOD PLASTIC RESIN GLUE [iRz/TEondSariNtacere vail 


United States Plywood Corporation, New York 18, N. Y. 


the ct into t . ye 1 the fitness of 
fine t i 1 and eye going, 

It's right in every detail, 
er to the way the knob 
STANLEY ; il nto your hands. A lot more than 
No. 5 “ 1 into a tool like that ., . the best 


JACK PLANE uusers, You 
1 always get 


Let this coupon bring you these two books 


THe Yoo WoxoF THEWORLD One is FREE! The other, the latest 


ewer mye rally 


TEEL STRAPPING STEEL, 


New Brituin, Conn, 


114 Stonley St 
Name. 
Address. 
City 
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get the world’s greatest | nee Bape cane 
RO or 
RADIO ¢ TELEVISION PReNIN aI 
| | with “2<errera DADO SAWING WASHERS 
CATALOG! | FREE | ee, 


ALLIED'S 


196-PAGE GUIDE 
TO EVERYTHING 
IM RADIO & TV AT justmer 


elean—no burning or chewing to mar fine wood. Just four 
LOWEST PRICES simple washers. Available in 5 si "1% 


% 
1%". Free booklet on request. S 
thccsrtene dea Abstociy geen, 999 
teed! In Canada, send money order for ASE 
$4.95 (duty ond soles tox extro). 
Dealers, Jobbers, Write for Information! 


WARREN DADO SAWING WASHERS CO. 
Everything for Experimenters, | __70 Medbury, Dept. 43, Detroit 2, Michigan 


eu Builders, Amateurs, Service- | FOO) TUUA(Y raze Transmission 


Cut accurate, parallel 
grooves—any width, any 
cngle, Just diol desired 


. Cuts smooth and 


TELEVISION AND 
HOME RADIOS 


men, Engineers, Soundmen 


Save money on every radio 
need! Get the 196-page 1950 

ERuRvICE SUPPLIES, ALLIED Catalog featuring the 
w 


orld’s largest stocks of top- 
quality equipment, at low, 
money-saving prices! Latest 
TV releases, home radios and 
radio-phonos, Amateur equip- 


ment, PA systems and High- 
AMATEUR GEAR Fidelity Sound, recorders, test 


instruments, builders’ kits— 
p's thousands of parts, tubes, 
tools, books and diagrams. Get 
more for your money from the 
World’s Largest Radio Sup- 
ply House. Send today for your 


FREE copy of the 1950 ALLIED 
AMPLIFIERS. P.A. Radio Buying Guide! | = 
SYSTEMS, RECORDERS 


A MUST for the Handy Man 
ALLENOHEAD HEX KEYS 


ALLIED RADIO COR! 


you turn... in cars, 


833 W. Jackson Bivd., Dept. 7-C-0 find Alle ‘see 
Fae ition oppliances, hobby, ferm ond work: 
I shop equipmet 

(J Rush FREE 196-Page Catalog key. Get genvine Allen 
1 of Allen O Head screws. Seven populor si 
H Name.....00 wegexvanaeess © sturdy snap pouth, 75c. ot your hardware 
u ALLEN MFG. CO. 

! Hartford 
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[ALL TTems | 
‘BRAND 
NEW. 


115 Volt—60 Cycle A.C. 


PUROLATOR 
ARC WELDER OIL FILTER 
250 amp, moor. 252 \ 

Designed fo 


i 
the answer to your t 
ie Se Sao 5g 
wits 


‘chica 
NEW AIRCRAFT UNCONDITIONALLY 
QUALITY GUARANTEED 


Ho.00.""Nin Eaenent 


nF 


DER, TODAY 


GROBAN SUPPLY CO. 1507 south MICHIGAN AVE. Chicago 5, Ill 


Dept. 
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FINISH off an extra attic bedroom 
quickly and inexpensively with Gold 
Bond Insulation Board. This new mate- 
rial gives you 3 big benefits for one low 
price. It decorates, insulates and hushes 
e. It comes in tiles and random 
ith planks finished in ivory and har- 
monizing variegated blends. Also in big 
ivory-coated panels. No further decora- 
tion is needed. Ideal for game rooms, 
dens or for remodeling living or dining 
rooms. For further details write Div. X, 
Dept. PS-3. 
Available at your local Gold Bond 
Lumber and Building Materials Dealer 


NATIONAL GYPSUM COMPANY 
BUFFALO 2, N.Y. 


ives 
PER 
GALLON 


75 


No wonder you see so 


intage in trafte— 
ty t9 silp im and 


ous long-ife Cus 
ie. Powerful auick-actine brakes 


FREE See vour Cushman dealer for 


demonstration of vnew 1930 
CUSHMAN MOTOR WORKS, Inc 


‘models, Or. mall card to Dept. PS 
LINCOLN, NEBRASKA USA 
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PAINTERS’ 
STRIPING TOOL 


ATOOL... 


NOT A BRUSH ——a 


/ tina, 
Le 


FREELAND SONS CO. Sturgis, Mich. 


NU NOW! ows Sn 


‘Another 
THE SPEED CORP... Pi 
512 E73 Portland 16, Oregon 


Make-Ur-Own Rotary } 


POWER MOWER 


ATLAS KEEN-MOWER 
SHIPPED ASSEMBLED AS SHOWN 
Model 504. add electric 


heights, 144", 
Blade. ‘Cuts to within 
sidewalk. Ball-bearing rubber 
tired wheels. Wt. 43 Ibs, 
Order Now 
America’s Greatest Power Mower Value 
FOB K. C. Send Check or M.O. 


ATLAS EQUIPMENT CO. 
229 S.W. Blvd. Dept. PS-3. 


Kansas City, Mo. 


Wholesale Exceptionally 
‘Good Used Tires 
Direct To You 


with 
Lifetime Tire Guarantee 
(10% discount on 2 or 
more tira if you send this 
od with order! 


Tuse ‘DELIVERED WITH 


TIRE AT NO EXTRA COST 
For 157 or 16" Pessenger Ties 
Safe—Our tires used on school buses and ambulances 


EXCEPTIONALLY GOOD TREAD—NO RECAPS 


ALL GOOD TIRES 
E59] 550-17 35.09] TOOTH) $ F29 BIS ISTIA) 
'3.89| 750-16 " a-40|700-20(10) 12-48) 825.20, 
3.89] 600.20 750: 
98 | 650-20 


900 x 16 SPECIAL $9.03 900 x 16 EXTRA $1 
‘Send check or money order with this od 
GOLD BOND TIRE CO., Dept. PS 24 


‘512 NORTH 1ST ST., RICHMOND, VA. 
"A gold bond written quarontee with every tire!” 


KINKADE GARDEN TRACTOR 
‘and Power Lawnmower 


A Practical Power Plow and Cultivator 
for Suburbanites, Gardeners, Florists, 
Bheates, Fruit, Nursety & Pouirymen. 


[eee SUPER DRILL GRINDER 
... ere eecs 
ay, or, power ering wheln. Maney 
YY = i anions Sed 
> Ar Dealer or Postpeld 
Crandall Mfg.Co.t52; Usssnneieoss Cah. 


Removing Paint 
is no problem now! 


Yen, t's cary to remove any type of finish 
Profesional WONDER-PASTE way. There's 
ho arm-tiring work with u toreh: Go, mesy 
sanding needed afterward. 

‘Simpy apply WONDER-PASTE: directly 
lover the old Gnish with a palnt brush -.- Allow 
Ume for: complete, penetration —thea “remove 
With a putty kalfe. The butter-soft sludge peels 
‘o eanily, quickly, cleanly! Won't Lajure wood, 
etal, fabeies, or your bands 

‘At paint and hardware stores every where. 


Write for Leaflet 
WONDER-PASTE 
Wilson-Imperial Company, 121 Chestnut Street, Newark 5, M. J. 


XPEL-IT! 


Removes Harmful Gasoline Gums- 
Cleans Carburetor-Manifold 
INSIDE—LIKE NEW 


You don't remove 
carburetor—manifold 


‘COMPLETE 


KIT 
Ly 


Especially gasoline made by today’s methods, Harm- 
ful gasoline gums are accumulating in the carburetor 
and manifold of your car, new or old. RIGHT NOW! 
Robbing your engine of power wasting gasoline— 
Wasting your money. Up to now the ONLY way to re- 
move these power-ropbing gums was to lay Up your 
car, remove carburetor and manifold — “boil out” 


harmful gasoline gums—at a cost of $7.50 to $15. Won- 
der-working XPEL-IT does away with all this—docs 
etter. 


XPEL-IT 
chemically, XPRL-IT IN- 


Femoves harmful gasoil 
ide carburetor and mani: 


SeCTOR KIT gets XPEL-{T tn 


‘USABLE power. 
Peal engine power is usable under 

fen 10% increase In USABLE: 
horsepower means faster plekup and Kreatly Increased gas 


mileage. 
¢ It your carburetor 
And {heake manifold haven't been cleaned INSIDE in 9,000 
to 10,000 miles, XPEL-IT will increase Your power and gas 
mileage much more than 10% CASH SAVINGS and greate! 
Pleasure every time you driv 
Only 20 minutes to treat your ear —no matter 
IT INJECTOR KIT. Every- 
package, No experience 
for or manifold. 
XPEL-IT In- 


fector Kits are sold with a positive kuarantee of satistac- 
tion. If XPEL-IT dovan’t perform an'we say. when Used aa 


directed, return empty can and injector kit—purchase 
Wil be refunded at once. Thousan 

moniais. BUT! The important thin| 
for your car. We gurantee you Will see 4 great improve. 
ment after using XPEL-IT when You DRIVE JUST ONCE 
AROUND THE BLOCK. ni 


Continue to heglect the heart of Your car. Ord 
our XPEL-IT INJECTOR KIT NOW—TO- 
YAY! You need send no money! 


jALES COMPANY 


gu raga 
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The New 


VISE-GRIP 


WRENCH 


ATTENTION SHOPMEN ! 


Power-Yler 


Does Jobs 
No Other Tool 
Can Do! 


Yq HP 
20,000 RPM 
GRIND—BURR—FILE—SAND—ETC. 


Wateh your output incr 


$185 


—nuts, rounds, tr 


when you put the powerplant on the 
bench and hold the t. smooth-running handpiece in PETERSEN MFG. CO, Dept. M3 DeWitt, Nebr. 
your hand. With the you get # populary-prced, “ull 
shift” production tol with all these advantages | 


88 EXTRA PROFITS: 88 


Flocks & Sandblasts 


‘© Gets In thse ght places 


Dumore Power-Flexes are job-tested hundreds 
in use. See this flexible-shaft power house today" 
at your Industral Distributor of write 


SHARPEN ee GK EXERT 


sted an 
i have token tn, fost seatom mare than $3,500. 


= UNWERSAL SR GRIND DER 


an the tnside face ond 
and all reel blades 
ALL in’ “ONE “SET-UP 
WITHOUT REMOVING ANY BLADE FROM THE MOWER 
Wists, for details, Learn how te make real bi 


SEND TH 


ROGERS MFG. 
Please send me full detoils 
‘of Lawn Mower Sharpening. 


NAME 
‘ADDRESS __ 
city. 


Ck W Electric Company. 


22 rorviar sei=ssce 


* 
WA p-Goy ARMATURE 
RECONDITIONING TOOL 


» does both 
Bee 


turns down armature 


undercuts the mica 


Here is a well-engineered, substantially built ma- 
chine which turns out work comparable to that 
done on expensive lathes, yet is priced low enou; 
to show a profit quickly. Standard tool handles 
armature work in the automotive garage. Special 
collet and bushings are available to adapt tool to 
fractional power motors used in vacuum cleaners, 
fans, sewing machines, etc. 

‘*Snop-on is the trademark of Snap-on Tools Corp. 


SNAP-ON TOOLS 
CORPORATION 


8060.C 28TH AVE. 
KENOSHA, WIS. 


MONEY SAVER 


BRIGHTEN YOUR BASEMENT 


«+. at surprisingly low cost 


Want an easy, inexpensive way to gi 
basement walls and 

n look? FREE BOOK 
your copy of “Paint It Bright” 
book full of helpful paint- 


aluminum paints. Basement 
walls, for example, call for Aluminum 
Metal & Masonry 

from the dealer who displays the Alcoa 
symbol of quality on the brand he sells. 


Point Service Bureau, ALUMINUM COMPANY OF AMERICA, | 
1717€ Gulf Building, Pittsburgh 19, Po. H 
Please send me free copy of “Paint It Bright”. ' 


took for 7 this shield 
on aluminum paints 
made by many paint 
manufacturers using 


ALCOA PIGMENTS 


Experts tell in**Paint 
Name (please print) ———— It Bright” how to 
obtain best painting 


‘Address or RFD No, 
Cry__ State, 
wont to point the following: 
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OVER THE BACK FENCE Buy Sav 


MOWING IS A CINCH 
| WITH MY NEW SAVAGE! 


QUICK-STARTING-NO GROUND SHOCK 
‘OR VIBRATION- AND IT'S 


f 
Hosting Handle 
Duty Non-Slip 
tip Controls * Grass Guards 
Sou Yor Oat —Or Wie Dap, 12 fa tat sae 


o 


SAVAGE 21-Inch YARD CHIEF 


SAVAGE ARMS CORPORATION, Lown Mower Div., Chicopee Falls, Mos. 


MILITARY, TRUCKS |; 


tv at a SAVINGS 


Ports List ‘Available on’ Most Mekes 
Military Trucks 


PARTS 
ey 


izing Kits 
JEEP TOPS. "and CURTAINS 


in 
GAS TANK &: Pomplete. $2.1 10 
"sen" HYDRAULIC JACKS feitoStee: $9.95 
WINCH CABLE-—',”, 250 ft. $30.00 


Hundreds of Other re ry) let 


All prices quoted good sas City, 25% 
eposlt Heauired on Ail Orders 


UNITED AUTO PARTS CO 


1901 TROOST-GRI800-KANSAS CITY, MO. 
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800 ft. sporlight — brilliant 
floodlight — from one electric 
lantern, Dela, POWERIite! Con- 
venient. Safe. Economical. Uses one 
6volt dry battery, Buy at hardware, 
sport, or electrical stores. Try on 
DELTA ELECTRIC CO., MARION, IND. 


Delta POWERLI: 


$495 wc 


LITE 
rcectRic 
LANTERN 


LIGHTWEIGHT 
Now only $346.30 
cycle, 3-speed. Foot-shift, 


Beer "ol miles’ por mal’ Over 60 
mph. Write for free circular 


MUSTANG, D. 


Speed every job from 


| HOW citiuirsins YOURSELF 


Also Many 
Carbide Tip 
Tools And 


~ > 'SKIL 


Home Shop 


Cutters 


Cay Vs" SKIL 
Home Shop Drill 


L If you do home re 
‘or hobby work get } 
Fast, easy-to-handle on all drilling up wo 
steel «Vs in, in hard wood, With accessories 
a workshop in itself 0 help you grind, wire 
brush, polish . . . save time and work on a 
hundred jobs. See SKIL 

Shop Drill today! 


MOTOR SPEED SELECTOR 


SURPLUS STOCK SALE 


Ya" SKIL 
Home Shop Drill 


for heavy jobs. Weighs o: 
only 12% inches long. Drills 
in. in hard wood. Ask (0 
see 44 in. SKIL Home Shop 
Drill at your dealer's. 


SKIL Home Shop Drill and Kit 


Do and enjoy 1,000 jobs with 
this well-planned kit. Includes 
Mi deck drll'sad everyshiag 
i needed for dri cour 
burnishing, grinding and sharp: 

buffing and surfacing on 
1, plastics. See it at your 


a AEE t 
Eee irae mea ae ee 


See these other SKIL Home Shop Tools! 


Home Shop Bench Stonds + SKIL Home Shop Saw 
+ SKIL Home Shop Saw Table + SKIL Home Shop Belt Sander 
' SKIL Home Shop Sander-Polisher 
TORQUE «SKIL Trimmer—the electric hedge clipper 


SKIL Home Shop Tools made only by 


| [Gir ss Zone... State 
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“SAVE IT AND 
FIX IT” 


REPAIRS 


CHINA, TOYS, FURNITURE 
BOOKS AND LUGGAGE 
It’s transparent, waterproof, 
flexible and durable, 
Get a tube 
today. 


DUCO CEMENT 


HUNDREDS OF ITEMS AND IDEAS 
me WOODWORKER 


THE 
A board of eartoad—Top grade kiln dried Mahogan; 
Wainut=Wh. “Ha. "Maple~-Cherty—~Popiar= Aromatic. Red 
Gedar--Red.” White and English Brown Oak -Sapell 
Andiroba~Balsa Wood. NEW LOW PRICES. 


HARD TO FIND LUMBER 

BIG NEW NO. 17 
CATALOG FOR 
woopwonxers, 

144 PAGES 


MAIL COUPON TODAY or 


GIANT NEW CATALOG’ |? —o 
Only 15¢ "fndeten 
S20 5. mary St. Dept 83, chicago 


lose 18¢, to be cefunded on my Bex order. Pease send me 


Es. 
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AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 


Cuts new teeth in 
50 seconds — ony 
size 4 to 16 points 
Gia teeth foil off 
os chips. Easy to 
operate. A perfect 
ie. 


IMMEDIATE 
DELIVERY 


BURR MFG. CO. 
8943 VENICE BLVD. 
LOS ANGELES 34, CALIFORNIA 


9 Too! 


Voda 


CENTER TOOL co. 


HANDY CALCULATOR FOR 
WOODWORKERS.. ONLY 10¢ 


_— 
cor 


‘Alvo tool 

ler hea 
board. Send 10¢ to Greenlee Tool 
‘9. 2123Columbia Av., Rockford.lil, 


ARMY SURPLUS BARGAINS 
FOR THE HOME — SHOP — HANDYMAN 
Send for our FREE catalog of Surplus Bargains, All 
EW top-quality merchandise, Buy {fom Army Surplus 
of Fresno —and save! Also ke of brand: 
new home utility power hand-tools, drills, saws, ete 
All’ products of Black & Decker. ‘Tremendous Buying 
Power and low overhead means lowest_prices. 


tezo TARMY, SURPLUS SALES OF FRESNO—D; 


13 
TNE FRESNO HAROWARE COMPANY Orme 


NEW 


SPECIAL 18’ LEVEL 
For Home frattsment 


{pig VALUE! 


UNBREAKABLE FRAME OF 


Manufacturing Opportunities 
in Concrete Products Industry 


‘The great building industry is your profitable market for 
masonry products. Low investment... high returns 

wide-open opportunity to establish a iifetime basins 
‘The biggest building years in the nation’s history are just 
beginning. New construction, involving billions of dollars, 
510 Ottawa Ave., Helland, Mich. 


‘na huge demands for block. drain tile 
con munuinctare, eat tom Toca. 
j 
ELECTRIC SHEAR SHARPENER 
p— ler 65, 000 Sold—It Must Be Good! 


es $9.75 


. Remember, MASONRY products mesh 
we 


with today’s demands, 


at by 40 
ing. Weite for catalog. 
full information, ie 


CONCRETE EQUIPMENT CO. 


Ne eRs: Rion. 


D» NEW Sur. “PROUF, EFFORTLESS HYDRAULIC BUMPER 
JACK SIMPLIFIES TIRE CHANGING EVEN FOR WOMEN 


service station wants a 


Every car owner, garage, 
vers. Lifts 1% tons 18 


Lifter, specially women 


from adjustable heights, Easiesi-to-use double action hy- 
draulle lift, Huge profits, List at §9.09—sample post paid 
$7.50 on money back guarantee. Agents and dealers act 


now to secure profitable territory! 
BLACKHAWK MACHINE (O., Dept. P-3, 654 N. Albony, Chi 


ru SHELMAN? 


‘Make Money 
SELLING 
Eshelman 
Kulti-Mowers 
‘and DOING 
GARDEN 
WORK 


Free. castoe 


With Your Drill Press and 
This LOW COST TOOL 


Xp'g dz press and this tool does 
ci od. shi “Rout 


D ‘Fiuth 


ai, his ieee 

rooved sash. etc. 

Commit wi fence 
Bgreneeelvere 
Bist! ate 

S flier crore 


facts about this unit, 
‘and special offer. 


Ted Mig. Co. Inc, Dept. SSB-3, BITE 3tst, Kan. City, Mo. 


$900 


IN SPARE TIME 


Pree Merk Reg. U. Pat, OF: 
I did very well last year with my Foley 
equipment, about 950 saws and 240 lawn mow- 
in ‘my spare time, About $900 for me."— 
Leo H. Mix. “I have done 4 or. 6.thousand saws 
in my’ spare time in the 44 years since I got 
the outfit, and they are all coming back, 
says Len Crego. 
$2 or $3 an hour in Spare Ti 
clothing and 
OU coud 
every week! With a Foley 
Automatic Saw Filer you can file hand, band 
and circular saws beter than the most expert 
hand filer. "The first saw I sharpened with m: 
Foley Filer came out 100%''—writes Claren 
B. Parson 'y saw you sharpen with the 
of the Fotey Saw Filer is an 
‘that brings you more customers, Cash bus\- 
hess, no canvassing. N 
ence needed, 


FREE BOOK 
INDEPENDENCE AFTER 40!” 


Shows just how you can start at 
home in spare time in your basement 
or-garage. Just think—with a small 
investment, no overhead, no stock of 
goods to carry, you can get right into 
a cash business—and later on develop 
into a full-time repair shop. Send 
coupon today for this practical plan, 


“Send ‘Coupon for FREE BOOK 


FOLEY MFG. CO., 319-0 Foley 
Send FREE BOOK—"Inde 


ndence After 40 


marc 1950 277 


MAIL ORDERS 
WE PAY POSTAGE OWALL ARTICLES 


= BOOTS 


CANVAS COVERS 


ol om hl 2, sn a a 
verre « 


TO00% WERTHERPROOF A Prpse 
FOUL WEATHER SUITS 
‘ics tenon tne 9 tense # Wet 


in 
“i 
| 


7 


tay 


SEND FOR FREE CATALOG — AMAZING VALUES! 


UNIVERSAL ENTERPRISES 


We PAY POSTAGE, TAXES, INSURANCE OM AdL ARTICLES 


SEPARATE TOOLS— 
EACH MAKES DIFFERENT WIDTH 


0, Dept. M.352 
inclanatt 38. Onio 
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syonier a averse, att et 


| NOTICE! 


Srey promintes 
sewing Sas ieee ten te oe 
2 recas for 0. bone ee ss. 


WRITTEN GUARANTEE 


STANDARD 834 N. Broad St, Philadelphia 30, Pa. 
bo YOUR OWN WELDING! 


« 
"ret toed 


LEJAY MFG., 823 Leday Bldg., Minneapolis 8, Mion. 


HOIST & WINCH 


NEW WAR 
‘SURPLUS 


Capacity” 2,000" tbs. Equipped wih 
ratchet Yor holding load and 18 f 


529° 95 
Send hc M0. mada iy, CO 
UNITED AUTO PARTS, 
Det. 10 


INC. 
Kansas 


1901 Troost 


SAFETY ON THE BOTTOM 

NAVY SURPLUS DIVING HELMETS 

New, Surplus Shallow Water 

$[&.95 Diving Helmets, com- 

"ib plete with Manifold. 

WOODBECK SALES, Greenville, Michigan 


Ney ond SAVE TIME, WORK, MONEY ! 


<2 SHAw 


and “PEPPY PAL” TRACTORS 


—) Ped 
Ss NEM \ou- cost 


v > DeltacHomecraft 
be; 8'2" Disk Sander 


Helps you get a smooth finish 
easily and quickly. Sand any sur- 
ce — on wood, pl: 
na occferonr Sarak 
value features include tilting 
table. lity-made by Delta. 
Have your dealer demonstrate 
this new Delta Homecraft Disk 
Sander today! 


POWER TOOL DIVISION 


Rockwell 


8045 E. Vienn mit 1, Wi 


FREE BOOK! 


to Start Your Home Work- 
Write for your copy today. 


CAMILLUS CUTLERY COMPANY, CAMILLUS, N.Y. 


Start a NEW BUSINESS! 


oF Add to your present 
Repair Business 
‘SHARPEN DULL PIPE WRENCHES 
PIPE TAPS & DIES 
“GUM” CIRCULAR SAWS 
Write for Information 
4, ©. MOORE INDUSTRIES 


WESTON VOLTMETER 


Model 433. 0 to 150 vol 
aed precision 
Bulle Har fine polnear on mir~ 
‘tg 2400 cycles 


a: S08, $4.9 95 


Oemters! ASSOCIATED SURPLUS CO 


5720 WILSHIRE BLVD. 10S ANGELES 36, CALI. 
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BUILD IT — FIX IT 


WITH 


@ “" AMBROID 
“NT STAYS STUCK” 


Since 1910 Ambroid Cement has 
been the Stondard product in 
its field. Ready-to-use, quick 
drying Ambroid is Waterproof, 
Transparent, Flexible, Extra 
Strong, Heat and Corrosion Re- 
sistant, Hobby enthusiasts and 
Industry olike use Ambr: 
‘assembling and repairin 
Ambroid handy. At yo 
plier or send 25¢ for big 2 oz. 
tube postpaid. Money back 


Prs., 
qts., gals., for industrial use. 


AMBROID 


306 


[pines 


MODERN 


snklin $t., Boston 10, Mass. 


SHARPENER 
rm 


LAWN 
MOWER 


© FOR LAWN ge 
MOWER SHOPS 
© FIXIT SHOPS 
© LOCKSMITHS 
© HARDWARE STORES © GOLF 
COURSES © SCHOOLS # PARKS 
© INSTITUTIONS © CEMETERIES 
© AND ALERT INDIVIDUALS! 
Sharpens All Reel Type Mowers » Hand, Power or 


aug + 10 to 20 Minutes + No Dismantling 
No Bxira Attachment) Needed 


five ball bearing races. Easy to operate, 
Sharpens wood -chisels, joiner knives and 
planer blades without extra attachments. 
Skate Sherpener Attochment Available 
Send for FREE ILLUSTRATED BULLETIN No. 11C 
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CIRCULAR SAWS 


AES 


a bo 


nds 


gricrg 


old, Use tn divingroom., a an 
sPitiments etc, Patented. Nothing else 
i postal NOW for illustrated, 

jow price! Dealers Writel 


Dept. M-35 


SYNCRO CORPORATION 


(GARDEN AND 
SMALL FARM 


ed 

FA Growers Saburbanicen 
Guat, 1 & 2 Cylinders 
Mow Hay \ sigh Wheel, Rubber or 


sineearguis,» BE LORE ide 
PLASTIC ARTICLES 
IN GREAT DEMAND AT TOP PRICES 


‘them at home on Emrick 5-in-1 Machin 
work. Big profits. Le: 


ness. 
Send today for FREE literature. 


EMRICK, INC, 1503 Clinton Kalamazoo, Mich. 


6 HORSEPOWER 
$id ROTARY TILLER 


No Extras 


fo Buy 
Mulsifer Rotary soit 
ler! Unsurpassed for til: 
find cultivating, Makes 
Weany to work oo acres 
Frepares the toll in one op: = 
tration. Wothing to do. Dut = 
guide It. High-powered—ade- S i! 
{uate for ail sola: Unbreak 
Ale tines, Giver you more horsepower per dollar : 


than any other garden tractor. Attachments avail- ; 


ek guarantee, Send posteard for 
Catting Ti 


MULSIFIER IMPLEMENT CO. 
Tromite, i 


7760 HAMILTON. DETROIT 2, MICH. 
HOME-UTILITY 6” Electric SAW 


*Trade Mark Reg. U. S. Pot. Off 
Ripping (Cots to 2” Depth) 


Mualsifie wo 7; 
Reduced to 50 


10 TIMES FASTER 
THAN HAND SAWING! 


x 
YY 


ROTARY SOIL TILLER 


Angle Cotting 


ELECTRIC DRILL COMBINATION SET 94 


Home-vriurry 6° Bvectric 


fwork to. At; cut-out plywood snd. wallboard panels; saw 
iamber to sinstruction lengehs do hundreds of other Jabal 

Built by Black & of quality 

tw hee 

ates on weandard 


108 LOT TRADING CO. 53 Vesey s1 
Mo, €.0.0."s. Send check or money order. 
UNCONDITIONALLY GUARANTI 


WASH YOUR CAR 


WITH FAST, EASY FOUNTAIN BRUSH. TURNS WORK INTO, PLEASURE. 


A" Drills V9" Drills ES Bench 
Polishers Grinders 
Products of The BLACK & DECKER Mfg. Co. 
Dey 


WASHES AND RINSES IN ONE OPERATION, CARS, TRUCKS, | 
$695 


DIRECT FACTORY To You. 
rae tot 


GIFT WORTH 
$G80 INCLUDED 


1 Piease send complete descriptive Dynamle Welder itera # 
jure and details on 10 day Money back tral and gift offer, 


Vror Prompt Aetion | Nome 
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FIX IT... 


QUICK AS A WINK 


Fills cracks and holes in wood, plaster, 
(or almost any material. Savogran Crack 


Filler sets hard as stone. Savogran Wood 
Putty is easily tooled ; contains real wood. 


beautifully, Repairs furniture, loors, 


Permanent, non-shrinking. Takes paint 
loose rungs, handles, knobs— $ 


1001 uses. Big 1-ID. can 
only 35 where you 


For 


nae buy paints, 


a C 
CRACK 
AVOGRAN [et 
wooD 


DO IT YOURSELF 


with Qanitas 


FABRIC WALL COVERING 


It’s easy to give your walls the beauty, wear, and plaster crack 
protection of Sanitas. Made of sturdy fabric, with $ baked-on 
aint coats, Sanitas doesn’t tear easily. If you make a mistake in 
‘matching, pull the strip off the wall and start over. If paste gets 
‘on the pattern side, just wash if off. No annoying paint odor; 
‘use the room the same day—and every day for years tocomel 

Sanitas is ideal for every room in the house because it's per- 
manently washable, permanently decorative, permanently 
crack resistant. Over 100 beautiful patterns and plain tints to 
‘choose from, at better paint, wallpaper and department stores 

‘Send today for “How to Hang Sanitas. 
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WAR SURPLUS satan 


Cara 
AIRBORNE SALES CO., INC. cuiStu for Sur 


~g@, DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


feng 1800 ie we, fale 30° 
igh, uses % to 
motor, Will not clog, S@22 


casa soe Tot" wont et 


Thourands In use since 1936 
LABAWCO PUMPS, BELLE MEAD 3, N. J. 


oda wre Yor i 
SS, sneer cat T0,Qrtin AT. 


‘B11 WILT STREET 
FT. WAYNE. IND. 


TOM WILKINSON MUFFLER C 


caren iaay 
Simply eitde o raw 


150" pan egret 


WEED CUTTING EASY, QUICKER 
‘Complete mower parts kit for either gasoline 
or electric power. You can easily assemble 
this highly efficient mower in a few hours. 
‘We furnish instructions. Cut your lawn or 
i | field quickly at small cost. Does the work of 

far more expensive mowers. Factory appear- 
ance. From the world's largest manufacturer 


of rotary power mowers. 
WRITE TODAY! FREE INFORMATION! 


3. G. DOYLE ENGINEERING CO. | 


526 CHERRY ST. DEPT. B KANSAS CITY, MISSOURI 


BETTER PERFORMANCE 
FOR OUTBOARD MOTORS 


HIGH 


Own Your Own Business on 
“Pay Out of Earnings Terms 


CONSTRUCT 
folding, 
CONTRACT 
Be busy yx 
geed paying jobs. 


Offset Screw Driver 
Drives ... draws screws 
in close quarters! 


Get ‘em out or drive ‘em easily in tight places 
with o “Yonkee” Offset Ratchet Screw Driver! 


34” blades for slotted screws; other models for 
Phillips Recessed Heod Screws. At your Stanley 
deoler’s. Write for free “Yonkee” Tool Book. 


YANKEE" TOOLS 
‘Now PART OF 


NORTH BROS. MFG. CO., Philadelphia 33, 
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‘THE TOOL Box 
OF THE WORLD 


“| Have Earned an Average of 


$1522«n HOUR’ 


with Science’s New Midget Miracle, 
the PRESTO Fire Extinguisher 


Seys William F. Wydallis, Ohio, 
Many Others “Cleaning Up’—Se Can YOU 


to wet oF dry surfaces, Indoors 
Now, i 


N.Y. (If vow want 
too, send 


Write today. 


SMOOTH-ON MFG. CO., Dept. 58-C 
870 Communipaw Ave.. Jersey City 4, N. J. 


Do it with 


SMOOTH-ON 


write 
FOR 
DETAILS 
TODAY 


| | Bemaco AUTOMATIC SAW SET— 
Uniformly sets 400 teeth per minute. 


|| BEAVER MFG. CO. 


8O1-A Se, Isis St., Inglewood, Calit. 


NEW QUICK-CLA! 


THE ONE WHEEL GARDEN TRACTOR 
$132.00 


New 1950 CHOREMASTER 
ht work of lawn and garden 
chores. Quick starting, easy opera- 
tion, Hitch your present hand mower 
to CHOREMASTER... . shift from 
mowing to cultivating in a jiffy. This 
Fugged unit provides auxiliary power 


for shop tools, pump, compressor 
out on a, job or away from electric 
Eultivathag tools, wapeu, snow plow, BE FAIR TO YOUR HAIR Want beccer 
looking hair? Embarrassed by falling dandruff, ich- 
ing scalp? Get the new VITABRUSH, the electric- 


ng tools, wagon, snow plow. 
sulky and other attachments 
ible. 1, 2.and 3H. P. models. 


automatic brush with built-in brush head motor 
gives scalp and hair an invigorating “workout 
just3 minutes. Cleans scalp, stimulates blood supply, 


Write for literature and dealer name. 


R ivision 


816-3 Evons St. 
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distributes the natural oils. Fun to use—relaxing., 
Write for satisfaction-guaranteed offer—today, 
Hershey Mfg. Co., 3716 Field Bidg., Chicago 3 


How To Get MULTIPLE UTILITY 


When You Buy a SMALL GRINDER (ouem 
© BUY THE FOREDOM MODEL 100 fiict. ‘iis MSs ESC $e gS 
© FLEXIBLE SHAFT MACHINE Fiat rho $2.85 0 plage sgerotns 16" 


the ghoice of tee o ine! — Peet ‘h, Drill, Saw, Sand, 
= Et 


comptere 


gular adjustment, 
ide ; 


Buide for borders, 
ically and quickly 


to a power drill press. ‘Budget your purchase or buy 
if ¥ 9M MULTI-PURPOSE THREESOME 
PRESTO: B-R-5 Attachment. E Machine, Drill Press 
FLEX ~ u = 


tachment and B-R-S Attachment $24.95 
$5.95 AND HERE'S ANOTHER 
AMAZING FOREDOM PRODUCT 


check or money order 
for items above’ or sont €-0°D. pus Bootare, 
"on 10 day money back TRIAL: 


eecccccccce 


e FOREDOM ELECTRIC CO., Dept. 1027-E, 27 Park Place, New York 7, N Y. 


SET THE PACE WITH THE = Fie Ii 
bast Wwe 


AT COMPTON caLi 
rary 
@8 HP motorcycle engine os 


POWELL MANUFACTURING company P~ BT! wieiernee 


folder ond name 
DEPT. P5-350_» COMPTON, of nearest decler 


Makes every job EASIER 


No. 000 ANGLE VISE 
For MILLING—DRILLING—GRINDING 
FITTING—FILING 


‘OU have never Solve Difficult Angle Jobs 


seen a single cyl- 
inder portable a 
compressor that 
packs so much power 
as this one. Built by 
the makers of the fa~ 
mous4 cylinder Pres- 
sure Queen, the Princess will do any job, from 
inflating tires to painting buildings. Compact, 
ill last your lifetime 
elf over and over again. 
Powered by electric motor 
or gas engine. 


No. = ROTARY TABLE 


DUAL cRO$s FEED 


and Prices 


IMMEDIATE DELIVERY Yezis, 32% 


THE CAMPBELL-HAUSFELD CO. CHICAGO TOOL AND ENGINEERING €0. 


151 Railroad Avenue Harrison, Ohio £396 South Chicago Avenue shicage 17, Ilinois 
rethere. Saginaw 1-678 
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BARRON 


Drill Press 
rom beret “ 


| ROUTER 2 SHAPER 
| MORTISING 
BITS . 
33. 
u 


SENSATIONAL BARRON 


GREED Visa" 


PERMANENT—PORTABLE 6, 
Slickest, handi most useful my 
all-metal work bench vise. Awork- $175 


19p “must for— pA 
PLANING » SAWING + DRILLING » 

SANDING = FILING « ETC. {or shippion 
‘Won't mar, mark or dent woods, plastics, metals. No piece 
too small or too large. 10 Day Money’ Back Guarantee 
BARRON TOOL CO. Dept-SP DETROIT 1, MICH. 


NEW! MINIATURE = 
DUST MASK 


‘Wear when sanding, erinding, paint spraying. “See 
a ete 

“Just keep inouth 

Hose is all you do 


a Pe a 
x 


ROTARY WOOD 1° and 2¥4" DRUM ROTARY SURFACE LL METAL 
PLANER $7.50 SANDERS SANDER $5.95 DRILL PRESS TABLE 


15 ESSENTIAL WORKSHOP OPERATIONS... 


‘You can convert any standord make drill press into your most versatile, 
wseful, low cost workshop tool. Barron Precision Tools now enable you 10 
perform 15 indispensable shop operations —sutface-plane woods and plastics 
Prrabbet — tenon — panel — bead — groove — bevel — mortise — 

toute —cut dovetail sand surfaces and contours — shape — cul 
‘moldings—grind and buff. Over 200,000 Barron Tool users. Every 

{ool sold on full 10 day money back guaranies, 


See Your Dealer . . . Or Write Direct 


shy 
BARRON TOOL COMPANY, INC. og i | 
£870 Architects Bldg, Detroit 1, Mich. 


7x50 PRISM BINOCULARS 


PRECISION OPTICS-BRAND NEW 


AVE MONEY—WEAR AND TEAR || 


ZOU car glides with the revolutionary, new GLIDE-O-RIDE— 
fiction between the leaves. at att 


Piet Tei 
per me 


(CUARANTEE 
.e type. Set of 16 
4.95. Set of 8—$2.50, Sent postvald. cash or check with order— 
Pius ‘small vostaze and C.0.D. charge 


LARSON AUTOMOTIVE SUPPLIES, Dept. 35 
921 Francisquite, Puente, Colifern 


NEW! "sone weap 


Spey cn toh he el, sa enw nor Bs 
BSA farsi ie edasnas i gee aera Ue 
Gree ENS Seeded So] & -00 
TERE Riucn tant stacae meal 


MARVIN MACHINE PRODUCTS, INC. 


‘Copyrighted by H, B, Hazerodt 1949 415 Ford Bldg. Detroit 26, Mich, 
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SURPLUS CUTTING TOOLS 


wo Ute Ue 


SS ee ee ee 


1 7 
‘Oi Reworm 
(Wo eronkease) 


ST gg Mand Meamers We te 14", 


Sand Casting—Forging—Heat Treating—Case Hardening 


BRONZE FOUNDRY 


allows you to de- 
Hed‘une‘buhd gout ous GASOLINE EN 
‘GINES. STEAM EN: 

‘OBJECTS. SPECIAL 


Bal "eas eM SPESALIES co Tat TOOL iran 


tox cosa, Sioe Kansas City. Mo. 


POWER MOWERS & KITS Exe 
LOW FACTORY PRICES 
cy To. 8 
‘epee a hoes L 3, nd 


IRECT 


A PORTABLE SAW 
CAN BE 
USED WITH 
ONE HAND! 


ail or 
‘elo and 1008 weet. 


BiG ; FREE “CATALOG | 


“of WAR SURPLUS | “ebie 
OPTICAL BARGAINS oni ici eaaee 
ec oma HE ARCO SX) 


HEC OUR DARCAING os Request CATALOG. N 


EDMUND SALVAGE COMPANY 
BARRINGTON, NEW JERSEY. 


ARROW METAL PRODUCTS CO. 


Mew York 13, M. Y. 
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Make up to ‘4’ an Hour 
THIS EASY WAY _-¢ 


with FOLEY LAWN 
MOWER SHARPENER 


“At $2.00 = mower the Foley makes me $4.00 an hour 
and Daim sti us 7 Ez 


“Nall have ty" 
this season 


wid power mowers, without removing handles, whieh 
time and enables vou to sharpen up to 3 or 4 hand 
mowers per hour at 81:50 to '$3-00 each, and 1 of 2 power 
Mowers ‘at $5.00 to $8.00 ‘ach, Foley prices are only 
598-80 x0_ $139.50 and the Foley builds vou a ntendy re- 
eat business, Easy payments if dosired 


FREE, BOOK? 


1 \\ rouey ra. co., 

1  Potey whe: 

1 

1 ADDRESS: 

“REDdy JACKET” 0 
s0y8.e6 
CA 
peareieree 


MODERNIZE your old Bathtub 
the easy, inexpensive 


Citromtrim way: i712 2 


HASY TO APPLY 
Follow the simple Curomrrim plan and use 
“thrifty priced’ Cxromrim. metal mouldings 
with the companion materials you choose. 
Send 10¢ for 16 page full color “Trim Ideas” 
booklet—the Modern Bathtub plan and the 
name of your nearest CuromTrim dealer. 
Curomrrim aluminum and stainless stecl 
mouldings are easier to cut and available in 
shapes to fit all materials. Look for the Crom 
TRIM REDdy JACKET to be sure it’s genuine, 


R. D, WERNER CO., INC., Dept. (PS) 
295 Fifth Avenue, New York 16, New York 

| enclose 10¢ for Modern Bathtub Plan and ‘Trim 
Ideas" booklet. 


EE 


ssrmeer_—— 
crry__srare____ 
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HOME ASSEMBLED 


KING MIDGET 
—= 


‘80-90 MI, PER GAL —45-50 


Drive for as low a5 306 per 


WAR SURPLUS 
Power Plants 


110-V, 60-C, 3,000-W. Remote switch 
electric “self-starter, 


men, contractors, New condition. Full 
fusranteed, Order from ad or rush card COM Gov’ 
for gigantic mail-sale Bargain Catalog. 


BURDEN SALES company Salé 


#85 “0” St Lincoln, Nebr. 


POWER HACKSAW 


17-25 


EXCEL MACHINE TOOLS. poncor Sfaivot. Wicnin 


L. 
top Sst and Pollen Irritation 
New FLEX-a-FOAM Masks 


Unbelievable reliet with new feather: 
weight Flex-a-Foam Filter Masks! Stops 
articles as small as 1/25000 of an inch! 
JA-1_ protection for indoor and outdoor 


bs. Comfortable snug fit — unequalled 
reathing freedom. Attracti y 10 
‘With three extra washable pure 


el 
latex filiers $2.00 p. p. — Order Now! 
GOGGLE PARTS CO.— Dept. PS —Centand 13, 


Wete for FREE literature on new 1950 
features and. New Low Priced. Specials, 


ERICK, INC, 1947 Clinton, Kolomazoo, Mich. MACHINE 


aes BALL BEARING 
8" x 1s" WET STONE 


THE BUY OF A LIFETIME! 


* A practical hand operated sharpener for 
Homes, Farms and Work shops. 


© Sturdy, Engineered and Adjustable 
* Brand new, first quality. 

‘+ No Temper removed. 

* For precision sharpening. 

‘© Weight & Ibs., easy to assembi 
‘© EASILY CONVERTED TO POWER DRIVE 


{os shown in illustration) 


MARTIN 
ELECTRIC T & S COMPANY 


604 Arch Street Dept. A Phila. 6, Pa. 


Reg. $995 OHIO GRINDER $395 


For Mail or- 
ders add 30¢ for 
and handling in 
U.S.A. Send check 
or Money Order. 


Convert rowan MOWERS | MAKE BIG PROFITS! 
Takes less than 3 hours OPERATE YOUR OWN SAW-FILING SHOP 


The Handy-Dandy Lawn Mower 
Kic fits any hand mower from the 
16 to the 20 inch size. Complete 
with all necessary parts, Kits 
can be purchased separately, 
complete with engines of 
complete with Pennsylvania 
mower. 


Also. manufacturers of a Becta egerywnere, 
complete power mower and shows how one 
po Sharpener and/or a cut-off saw. Ma 


fe iv 4 Sut Rip & Cut-Of saws at any. dees 
garden’ \culeivaroe “nttach Founds saws up, Easily’ adapted to grind skill saws. Up to 
ments. So" capachy, a4 euch’ POD. Portiand, Act Now! 


LE CLAIRE MFG, CO. esr roe ee reser Pe ea 


For automobiles, homes, ret 
‘ror 1a (t-fexible tube (state whieh) 
flows in dark-—non tectelo—very 

Gand 40" oF on same di 


PRESSURE GAUGES 


or alr, oll, hydraulic, xs, ee. Alreraft quality, sith 24" 


ALTIMETER 


‘ratory Mandard instrument Same ax uxed in 
Brand new-—cost gov't many times 


PIANO HINGE han eet containea 


124; Toe Brand New 


ASTROGRAPH with cose 
Mey . rrument which can easily be 

reais 3 Wrxldee10" high le be 

EMERGENCY PULL-OUT LIGHT projector case, oF for bald 

‘Use on car, bout, aarkrooms, workshop, airplanes. Wale or | IRE 4 fortable phonograph. lene Kt, makeup case 
Fed light. ‘Small aise ADMPXAU" Alo pulls out 6 fL on | te, Has leather handle, reinforced cover, et cov- 
fit winding reel, Takes © 12, 00 24 volt bulb. tn durable | ered compartments In totlom. Cost Gov't $125.00. 

paste ease. Only ‘Aad postage for 22 Ibe 


Enclose sufficient postage — Excess will be refu 


AIRCRAFT COMPONENTS, Inc. 
800 Woodland Avenue Benton Harbor, Michigan 
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BUUD YOURSELF 
A HANDY 
HIDEAWAY 


“T'S easy to turn unused attic space into 
your own private “office” with new Gold 
Bond Insulation Board. It comes in big 
ivory coated panels and in tiles and random 
idth planks finished in ivory and harmon- 
ing variegated blends. No further decora- 
tion is needed. Just nail the board in place 
and the job is done. You will not only have 
an attractive room, but one that’s insulated 
. warmer in winter, cooler in summer. For 
further details on new Gold Bond Insula- 
tion Board write Div. X, Dept. PS-3a. 
Available at your local Gold Bond 
Lumber and Building Materials Dealer! 


NATIONAL GYPSUM COMPANY 
BUFFALO 2, N.Y. 


RUST STAINS 
CIKE THESE 
CAN'T HAPPEN 
WHEN YOU USE 


NEVER-STAIN 
ALUMINUM 
NAILS 


OR STREAK PAINTED SIDING OR 
COLORFUL ROOFING 


sk COST LESS TO APPLY—NO PUTTYING 
OR COUNTER-SINKING NECESSARY 


+ ALMOST 3 TIMES AS MANY PER LB. 


They pay for themselves in the savings they 
make— and they may save you @ $300 repaint 
job! Now packaged for the job in different 
colored boxes, each with quantity, 
sixe and type clearly indicated. 
ALUMINUM IS NOT A SUBSTITUTE! 

Write for FREE Somples. 
Address Dept. PS. 


NICHOLS WIRE 
& ALUMINUM CO. 


DAVENPORT, IOWA 
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Wow ,.. MEASURE CURVED LINES! 


1 Watch eype. Mas 2 faces 
Ton fromt, 210m back 
1 Prsciatom rade 


Schone se material 


5950 


"comes In enuine eather sheath 


18 DAY MONEY BACK GUARANTEE 
ty acon) ston _ Dealers Inquiries Welcome 


WORLD’S LOWEST PRICED 


ADDING MACHINE wr. 


foe S28 


built 8” tilting table saw, verti 
cal and horizontal drill press, 30” 

lathe, sander, grinder. 100% BALL BEARING. Write for FREE 
catalog, full details, trio! plan. 


SAHARA WATERLESS 
HAND SOAP 


Remover without 


H, 
Ranbs, “send $1.00 FOR TWO soe TUNES — 
FOSTPAID, Maney-Bock Guaraniee — Agen 


Schara Products Corp., Grand Rapids, Mich. 


OTTAWA Buzz Master 


7 MODELS — $99.00 up 
Greatest offer ever made by 
oldest and largest firm in the 
business. Made by men with the know-how. A model to ft 
your needs and your pocketbook: Endorsed by Conservation, 
Experts. Send for FREE details, ‘Now in our 46th year. 
OTTAWA MFG. CO., 1-001 Brush Ave., Ottawa, Kan. 


NU-WAY 
LAWN MOWER 
Write for We Supply Cutting Unit 
FREE Circulor Complete. 
12.50 
one $12. NO. INCREASE 


IN PRICE 


TRACTOR-LITE MFG. CO., sein ua, own 


Yq M. P. HEAVY 
‘DUTY MOTOR 


EXTERNAL 
ATOMIZING GUN 


Portable Automatic 
Paint Spray Sz S 


its ins Serey $89. 50 


irmna new": $22-50 


300 GAL. COOLANT PUMP 


A Heavy-Duty Pump at 40% Less 


‘WELLWoRTH TRADING CO. 


1831 S. STATE ST. CHICAGO 16, TLL. 
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The JIFFY metal CABIN | 


YOUR ANSWER TO 
SMALL ITEMS STORAGE 


at home, office, and shop 
(IDEAL GIFT, TOO) 
So handy to keep nuts, 

screws, nail: 


ete., 
at your fingertips. 


{WIS 22 DRAWER UNIT ONLY $5.95 POSTPAIO 


Stop searching, get a 32 or 64 drawer Jiffy to keep those 
small items that usually get mislaid. Spot welded steel, 
‘gray enamel finish, metal drawer guides. Dividers included 
with aluminum drawers make possible three compartments 
per drawer. Looks good anywhere. Send check or money 
order, please—no C. O, D's. Prices below. Your money 
refunded if not satisfied. Dealers write for quantity discount. 


SPECIFICATIONS 


With ALUMINU 
DRAWERS 
Dividers and Index 

Cor 


KAYTEE PRODUCTS, Dept. 5. Box 588, Canton, O. 


@eeeeesceseeoeecce 
WE FURNISH ALL MACHINED METAC PARTS, EVERY SCREW, @ 


: WUT, BOLT, WASHER, AND COMPLETE PLANS FOR THIS. e 
$ BIG 10’ POWER SAW 

e 

e 

e 

e 

e 

e 

e 

e FULL $9.95, e 
e roe 
e NOT SATISFIED e 
e ‘See ‘WITHIN 10 DAYS e 
e ASSEMBLE IT YOURSELF WITH e 
e SIMPLE HOUSEHOLD TOOLS! 

e TABLE 24” x 20° ‘THTS TO 45° e 
e CUTS 0” TO 3% DEEP © TAKES 10° BLADE e 
e e 


COMPLETE PLANS (winour rats) 10¢ 


PY MARCUS + POLLAK po oer at og 
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We goneNUTt$s!\ 


g dt Poca 100,000 ho the FINEST 
GM PRECISION Wee ELASTICL FIBER LOCK 
BOTs al we net 
Yee yor chose 
Gust TOP UTS aon en hr cen of commen 

comet hen soe Tay ALE NEW Co ped Seal eds ey 

Srapetrpt ie sere onching ELASTIC @ FIBER LOO TEAC grees 

Bonga TTSeteyrad =~ Vives Rom Reso ovr tk oar 

emeony <s See postion Ss ts fe Seat enon rele fo al 

Soest ecatebsoalen meer eomansion en 
“ANG LOOK AT THESE PRICES for ELASTIC o” FIBRE LOCK NUTS 
{cena | sano 


TEAL" vero 


[sis Er} 


BEARINGS 


Needle, Rela, Recessed, Rod End, Shialed, 
Untied. Nae by wore ofthe WORLD'S 
Finest MANUFACTURERS of BEARINGS 
Those we te 
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Before lay: alent 
Gear Pocketbook 


Add BARDAHL 
to Tour Crankcase Oit 


Qurer that motor by furnis 

tough lubrication cushion! Simply add one 

quart of BARDAHL to regular oil. 
‘When ordinary oil breaks down under 

heat and pressure, let BARDAHL come to 

the rescue. BARDAHL penetrates metal 

‘nurfaces of engine, relieves critical friction, 


ith the BARDAHL treatment. You pay 
wee repair bills, too. 
mechanic in town about 
BARDAHL. He's been us- 
ing it for years! 


Powerful—Streamlined 


body. Cuts gra 
or ety—daes all imming—chops 


to Dept. §-3 for liter 
lure "a 


HARTMAN, Gore. 
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New Machinist’s Vise. To keep 
the inside of the vise free of dirt and chips, 
this unit is built without T slots or bolt holes. 
The maker, Parma Manufacturing Co., of 
Parma, Mich., contends that this featu 
saves swiveling and clamping time becau: 
bolts need not be worked around in chip- 
filled slots. The vise is made in two mode 
one 4” and the other 5” high with base. The 
lockplate for the swivel permits locking any- 
where in the 360° swing. 


Accessories Fit 4” Drill. In- 
cluded in this kit manufactured by Whirl- 
A-Way Inc., of Cleveland, is a right-angle 
attachment that cuts drill speed in half for 


heavy-duty work, three grades of sanding 
disks, a wool buffing bonnet, and a circular 
carpet pad for use with cutting and rub- 
bing compounds. The attachments can be 
used directly as well as with the right-angle 
drive. 


New Seriber. A tungsten carbide tip 
is brazed into the handle of this scribe 
made by the Niagara Instrument Corp 
Lockport, N. Y. According to the company, 
the tip can be sharpened many times with 
out burning or softening. The scriber also 
can be used on rusty work, the point cleanly 
penetrating hard scale h as is sometimes 
found on boiler plate. The knurled shank 
is 5” long. Retail price is about $1. 


rect, beltless drive from a X-hp. motor gives | 


this 56-Ib. jigsaw exceptional cutting speed, 
according to the maker, Beebe Brothers, of 
Seattle, Wash. The saw will make inside 
and outside cuts in wood up to 2” thick and 
is built with either an 18” or 24” throat. 
Other features are the full-length tilting 
table, front-end table lock, and enclosed 
steel cabinet. The 18” model is priced at 
$57.50 with motor; the other at $69.50. 


Ve Soest Sioa 
nr the Hl Up 


APPLIED FOR 


If you want the very lost word in perform- 
ance, you'll get it in these two new stream- 
lined beauties. They are loaded with new 
features never before available in a bench 
better balance 


plane . more positive 


clamping . . . easier adjustments... un- 
breakable handles . . . roomier, surer grip 

. finer performance in every way. See 
them, try them, buy them at your hardware 


decler’s today. 


MILLERS FALLS 
TOOLS 


MILLERS FALLS 
COMPANY 


GREENFIELD 
MASS. 
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OWN 


Mail_ your 


SEND NO MONEY! = ei, "Say 
wn alighted, re- 
motor, 

‘Ina state 
STRADER | ‘PRODUCTS co. 


250 Strader Ave.” "Cincinnatt 28, Ole 
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% New Tools 


Midget Punch Press. This one-ton 
press, made by the Benchmaster Manufac- 
turing Co., Los Angeles, handles all con- 
ventional jobs such as punching, shearing, 
staking, riveting, forming, and coining. The 
price is about $80. 

It has a maximum stroke of %” and a %” 
hole in the ram. Approximate speed is 290 
strokes per minute with a %-hp. motor. The 
alloy-steel crankshaft is %” o.d., rotating in 
replaceable bronze bushings. The 20-Ib. fly- 
wheel measures 9” in diameter. With the 
ram up, the die space to the bolster plate is 
3X”. The throat depth is 2%” and the weight, 
less motor, is 65 Ib. 


Utility Tool for Home or Shop. 
Four screwdrivers and a hammer are com- 
bined in this tool. The screwdrivers are 
stored inside the hammer handle. All handles 
are brass and the bits and hammer head are 
tool steel. The tool, priced at about 75 cents, 
is made by the G.M. Co. Manufacturing 
Inc., Long Island City, N. Y. 


W's Fun! Assemble This Miniature 
Antique 1900 Packard for *2,50! 


Why 
mle " 
owns one’ 
‘You! be proud of your Packard. too, This authentle, %" 
scale model, priced at $2.50, ls one of # famous antique 
culos that make up Hudson Miniotures’ “OLD TIMER" 
line of auto construction sets. Colorful, accurate in de- 
‘ail easy to assemble, economical to buy. Start your 
collection today. 
190 Medel “T* Ferd_s250 
Fordt2s9 * $240 
“Tt Ford $298 


World's Largest 


eaten SPER. in tat 
i Ch / Gos 

GUARANTEED REBUILT JEEP MOTOR BLOCKS 
COMPLETE WITH PAN (Less Head) 


35 9107-50 


NEW RADIATOR 


ASSEMRLY AD 205 


eit as 
fantail" ai $9.50 


CRANKSHAFT BEARINGS 


FREE CATALOG 
For Your Copy 


BERG TRUCK & PARTS CO., INC. 


1603 So. Wabash Avenue, Dept. $-3. Chicao 16, I 


MEET THE NEW BULL SAW! 


Convert your electric drill into a 
Powerful, portable saw for only $9.95 


Your electric drill becomes a portable saw with 
power to spare when you attach the new Bull 
Saw! It’s sturdy, rigid—yet light enough for one- 
hand operation.’ New visual guide lets you see 
where you're going; new extra wide shoe plate 
keeps ‘saw blade on the straight-and-narrow. 
One-piece safety guard of polished aluminum .. . 
blade of high-carbon steel . . . double bearings 
for long life. Fits rigidly on any \” electric drill. 
Depth of cut: 1%". OUR GUARANTEE: This 
toot is ax outstanding in design and performance 


as the Bull Buffer. Complete, ready $9.95 


to use as pictured. 
(When ordering, ask for Model BS-C) 


IF YOU ALREADY OWN A BULL BUFFER 
you can make your 
own Bull Saw for only 
$7.50! Here's how: Or 
der the saw housing 
(photo 13) and attach 
it to the angle-head of 


your, Bull Butter fol » 
lowing the simple di- 
rections we send you. 


That's all — it only 
takes 30 seconds to 
change your Bull Buf- 
fer into a powerful, 
portable saw! The 
housing you need comes complete, 


only $7.50 


‘When ordering ask for Model 8-H) 
COMPLETE POLISH-SAND-’N-SAW KIT 


Includes, (a) Bull Butter* 
{photo "aS the’ famous 
MantCaigie "polisher: 
der, “complete with 
pad,” sheepskin 
Peranaing dives 
(b). Saw Viousiag 
(photo. 12). that fits OM 
Ha iter aged 
fo 'sive you a worerhs 
Bull Saw. A $1990 value 
Shue thts 
tis 
yours for $14.95 
‘When ordering sk tor Mode! BS-K) 
[BULL BUFFER ONLY. without saw housing, $9.08 
BERTRUM C. ENGINEERING CO. 


2121 Main Street ‘Kansas City, Mo. 


MARCH 1950 297 


PS. 


SCOOP: "Some day soon, a 
brand-new chemical element 
seems likely to be added to 
the 96 now known," said last 
month's PS (p.13). The 
forecast speedily proved 
correct. While the February 
issue was on the press, word 
came from Berkeley, Calif., 
that Element No. 97 has been 
discovered. Dr. Glenn T. 
Seaborg announced it has been 
made in the University of 
California cyclotrons. He 
said it would probably be 
named "berkelium" in honor 
of the university city. 


HOT BEDS for seedlings are 
eas: eated electrically 
with Thermotape (t) made by 
Smith-Cates Corp., Plain- 
ville, Conn. The flexible, 
flat tape is looped under the 
soil layer and connected 
through a thermostat. 


RADIO BILLIARDS. Microwaves 
are being "bounced" around a 
Pennsylvania mountain to pro- 
vide radio commnication 
between a power plant and 
sub-station. They are beamed 
at a 20-foot-square aluminum 
mirror on a 50-foot pole - 
which reflects them to a 
receiving station on the 
other side of the mountain. 


ROLL ROOFING of a new type 
has a layer of aluminum 
laminated over half the width 
of the felt. Laid in asphalt 
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Last minute news & notes... 


the usual way, it provides 
two layers of felt topped by 
metal, saving weight of 
gravel topping and reducing 
heat transfer. Reynolds 
Metals Co. makes it. 


POLAROID LAND Cameras, which 
turn out finished pictures in 
a minute (PS, Feb.'h9, p.232), 
report that 8 million pic- 
tures were snapped in their 
first year on the market. 
Amateurs are big users, but 
business use is increasing. 


COLD-START BATTERY developed 
for Army use down to 0° 
below has been put on market 
by Reading Batteries, Inc., 
Reading, Pa. Makers say it 
has double the starting 
power of average battery at 
sub-zero temperature. 


WATER-—CONTROL cylinder in a 
new GE automatic washing 
machine is adjustable. It en- 
ables a housewife to reduce 
water consumption 0 percent 
when washing a small load of 
clothes. 


TV_RECEIVERS have about 1,100 
component parts - 10 times as 
many as ordinary radio sets. 
Some experts predict the 
television industry at its 
peak may employ 10 times as 
many people as radio. 


The Sditors 


This 


tM 


UACJ-30U-KHi 


When agriculturists want to 
Jearn what nourishment a plant 
is getting, they inject radio- 
active materials into the soil 
and trace their absorption with 
sensitive instruments. Industry 
and medicine also use this in- 
genious technique. 


Until recently, scientists heard 
what was happening, followed 
the passage of atomic materials 
with a clicking Geiger counter. 
Now a more sensitive instrument 
—a new scintillation counter made 


New scintillation counter, using electron tube developed at RCA Laborutories, 
gives faster, more accurate measurements of atomic radiations, 


What can you hear through an ear ef grain ? 


possible by a development of 
RCA Laboratories—can do the 
job more efficiently. 


Heart of this 


feet away! In the scintillation counter, 
tiny flashes, set off by the impact of 
ic particles on a fluorescent 


electrical current and multiplied as 
much as a million times by this tube. 
See the newest adcances in radio, 
television, and electronic science at 
RCA Exhibition Hall, 36 West 49th 
Street, New York. Admission is free. 
Corporation of America, Radio 


~ T! ms 
‘The principle of RCA's multiplier photo- 
tube is also used in the supersensitive 
RCA Image Orthicon television camera, 
to give you sharp, clear television pic- 
tures in dim light. 


World Leader in Radio — First in Television 
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Hoot | Look what $4735 
Mon puts in your shop! 


%9" x 3° Model C Bench Lathe; 6speed drive; 
Why ise motor and nth Cok ree, SIZ 3D 
Poyment terms: $47.35 with order, $12.36 for 12 months, 
Usual corrying charges included—All prices f.0.b. factory. - 


Install this fine lathe in your shop now and let All sizes of South Bend Lathes, 14” Drill 
it help pay for itself. Capable of a wide variety. Presses, and 7” Bench Shapers are available on 
of operations, this lathe is ideal for general ma- comparable time payment terms: 25% down, 12 
chine work in the small shop and for machin- monthly payments. Reasonable finance charges. 
ing small parts in the large shop. A complete Building 
line of practical attachments and acces- 


sories simplify the tooling of chis Mol UN EM: T4.\ Dew Wat 


lathe for many special classes of work. SOUTH RAND, INDIANA 
ey) 
ce) 


ter Tools Since 1906 


Porro rrr rr 


Send for Information: 
Lo aencn aries 


I ! 
| LATHE TOOLS AND ; | 
| D1 irtachinents ! 
| D1 time parment eran Doasortaties — Clatnen’snarer C1 onut'tresses | 
I | 
Nome. 
1 DO Send rca | 
| set TuaneT LATHES | 
I cay Zone. Stote | 
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‘4 whe Get a GOOD JOB--Have a BRIGHT FUTURE 
in America’s Fast Growing Industry 


TELEVISION OFFERS NEW 
m bind For TRaln 


7 SEND YOU 

AMY KITS LIKE THESE 

FOR PRACTICAL |) wie 
EXPERIENCE age 1022 


ar 


Make Extra Money 
re Learning 


‘ABOUT THs TESTED WAY TO BETTER PAY Now: 


NOTED THROAT SPECIALISTS REPORT ON 3O-DAY TEST OF CAMEL SMOKERS. 


Not one single case of throat 
Irritation a to smoking 


YES, THE: 
FINDIN 


SE WERE THE, 


WEEKLY EXAMINATIONS 
OF THE THROATS OF 
EEROEBDS OF MEN COLLEGE STUDENT Anne — MR. AND MR: 
AND WOMEN WHO ogi “Ney dock 

SMOKED CAMELS~AND report afte 

ONLY CAMELS—FOR 90 test proved wha 


own throat 1 
Me from the start—Can 


are wonderfully mi 


RICHARDCOLE PERSONNEL DIRECTOR 
sof Fresh Meadows, Robert R, Lamkie: 
nel mildness 
agreed with my thr: 
from the start. 1 li 
everything 


SURE WON ME OvER TO ) Championship 
and 1949 “Bowler 
CAMELS — THEY TASTE tel 
GREAT AND THEY AGREE 
WITH MY THROAT! 


Chr yout 20 Day Camel MUDNESS Tat Tet! 


‘Smoke Camels—and only Camels—for 30 days. Compare them in your “T-Zone" (T for taste, T for throat). Let your 
‘own throat tell you about Camel's cool, cool mildness. Let your own taste tell you about Camel's wonderful flavor. 


